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There is no question that Jud^e Greeley is correct in 
assuming that we owe a large part of our success in 
the export trade to American inventions which have 
been fostered and protected by our patent laws. 



OTJR EXPORTS INFLUENCED BY OUR PATENT 
LAWS. 

Twenty-five years ago the United States ranked 
fourth aujons: the nations of the world in the value of 
her exports, but to day she stands second only to Great 
Britain, and there is little doubt that in a few years she 
will lead the world as a manufacturing and agricultural 
nation. 

The inventive genius of the American is largely re- 
sponsible for our tremendous stride forward, and the 
claim for second place among the nations is founded 
upon undisputed facts which formed the basis of the 
address delivered by Judge A. P. Greeley, Assistant 
Commissioner of Patents, at the recent dinner of the 
Patent Law Association in Chicago. This< dinner fol- 
lowed the opening session of the Patent Investigating 
Gi>niJiii>?;sion now fitting in Chicago for the purpose of 
revising the patent and trade mark laws of the United 
ytates. 

Foreign statisticians have been quick to grasp the 
significance of figures bearing on the export trade of 
the leading nations. Judge Greeley bears testimony 
to the accuracy of figures gathered abroad and tabu- 
lates them as follows : 

Amount of Export?. Rank. 

187;!i. 1896. 1872. 1896. 

England $1,23'),200,000 $1,422,000,000 1 1 

United States 430,583.000 1,050,692,000 4 2 

Germany 559.700,000 994,156,000 3 3 

France 726:066,t)UO 656,393,000 2 4 

Russia 270,586,000 513,908,000 5 5 

These figures do not, ho\yever, tell all the story, as 
they are taken from the statement for the fiscal year 
ending June 30, 1897, but in the next fiscal year, which 
ended June 30. 1898, the exports of the United States 
increased to $1,231, 329, 766 — an increase over the preced- 
ing year greater than England's increase in twenty-five 
years. No more striking comparison of our wonderful 
advance in export trade is offered than tliis one, since 
Great Britain is the chief manufacturing nation in the 
world. 

The increase in manufactures in the United States 
since 1800 forms the most remarkable feature of the 
growth in exports. 

Judge Grpeley states that the significant showing is 
undoubtedly due to the improvements in machinery 
made through patented inventions. Agricultural pro- 
ducts have been outstripped in the race for foreign 
favor by the products of the inventor and mechanic. 
In 1800 agricultural products formed 81 per cent of the 
total exports of domestic products, while manufactur- 
ed x)roducts amounted to less than 13 per cent. In 
1898, however, out of the largest total exports ever 
known, they formed 2406 per cent, amounting in value 
to $291,208,358. 

The direct bearing of patented inventions on the 
exports of manufactures is shown by taking certain 
classes of products and comparing the export values 
for 1898 with earlier years. For example, in 1873 there 
were no exports of bicycles, while in 1898 there were 
shipped abroad $6,846,529 worth of bicycles and bicycle 
parts. Instruments and apparatus for scientific pur- 
poses, including telegraph, telephone, and other elec- 
trical machinery, were not included among the exports 
of the United States in 1873, but the records show that 
$2,770,803 worth of this class of manufactures has been 
exported this year. Typewriters, photographic ma- 
terials, and celluloid are other examples. Another 
large item in the exports of 1898 is that of fresh beef, 
which was not exported prior to 1877 in sufficient quan- 
tity to be worthy of separate mention. It has been 
increased this year to the value of $22,966,556. Its ex- 
port was only made possible by the invention of the 
refrigerating apparatus for cars and ships by which 
the meat can be transported without danger of spoil- 
nig. The most valuable comparisons that can be drawn 
from the exports of manufactured articles may be 
made by a glance at the annexed table : 

1«73. 1898. 

Agricultural implements $2,585,914 $7,609,732 

Iron and steel and manufactures of 13.649,027 70.367,527 

Boots and shoes 421,518 1.816,538 

Cottonseed oil . 370,506 10,137,619 

Paper and manufactures of 358,248 5,494,564 

Total ,. . ,,,,4n,(i86,843 $96,426,980 



IS THE THIRTEEN-INCH NAVAL GUN OBSOLETE 1 

A correspondent writes us that in reading over the 
annual report of the Cliief of Ordnance of the Navy, a 
review of which is given in the adjoining column, he 
notes that while a new and powerful 12-inch gun is to 
be mounted on the three new ships of the "Maine" 
class, the old 13-inch weapon is to be placed on the 
vessels of the " Alabama'- class. He asks whether it is 
too late to make such changes in the armament of the 
latter vessels as will make it up to date when they are 
commissioned. Our correspondent further asks whether 
he is wrong in thinking that the armament proposed 
for the "Alabama," "Wisconsin," and " Illinois " is 
even now behind the times, and whether it will not 
probably be still more so when these vessels are com- 
missioned. 

If the Navy Department were asked the question, it 
would probably answer that it is both too late and too 
early to substitute the new 12-inch gun for the old 13- 
inch weapon; too late, because the 13-inch ^uns for the 
" Alabama" class are already completed, and too early 
because the ships will be com;pleted long before the 
new 12-inch gun could be built and tested, and the re- 
quisite number of weapons of the new type con- 
structed. 

The question, however, may reasonably be asked 
whether it would not be possible to find other employ- 
ment for these 13-inch guns, and whether the great in- 
crease in the power of the main battery of these three 
first-class battleships, due to substituting the 12-inch 
for the 13-inch gun, would not be sufficient to warrant 
a delay of a few months in the date of their going 
into commission. If it should be determined that the 
change ought to be made, there would be no difficulty 
in disposing of the twelve 13-inch guns which would 
be displaced. They might be utilized for coast defense, 
either by mounting them on half a dozen sea-going 
coast defense vessels of the type of the "Jemmapes" 
in the French navy, ships of 6,600 tons and 163^ knots 
speed, or they might be transferred to the army and be 
mounted in our coast fortifications. The 13-inch gun 
has about 2,000 foot-tons more energy than the 12-inch 
lO-caliber army gun, and as its breech mechanism is of 
the latest Fletcher type, its speed of fire would be con- 
siderably greater. 

Is the 13-inch gun obsolete ? For use in the second 
class of battleships, in coast-defense vessels, or on 
shore fortifications, it is not ; but for mounting on 
first-class battleships, which will go into commission 
for the first time not before the twentieth century has 
opened, we think it is a decidedly obsolete weapon. In 
using the term obsolete in this discussion, we do so in a 
limited ^ense, as applied to the arming of first-class, up- 
to-date battleships. To determine its standing we can- 
not do better than compare the 13-inch with the new 12- 
inch weapon to be mounted on the " Maine" class. The 
correct way to determine the relative efficiency of two 
guns is to divide tlie energy of the projectile by the 
weight of the gun and compare the results. The 13-inch 
gun weighs 60'5 tons, and its muzzle energy is 33,627 
foot-tons. The new 12-inch gun is to weigh, according 
to Captain O'NeilPs report, 53 tons, and we believe its 
proposed energy is to be 48,000 foot-tons, with a veloci- 
ty of 3,000 foot-seconds. Although no official state- 
ment of the energy has appeared, it is likely that the 
above figure is correct, as the new English 12 inch gun, 
which is 2*75 tons lighter, has an energy of 44,500 foot- 
tons, and with a heavier gun our experts will undoubt- 
edly produce a more powerful weapon. 

Assuming that 48,000 foot-tons is correct, and divid- 
ing this by the weight of the gun, and doing the same 
thing in the case of the 13-inch gun, we get 906 foot- 
tons of energy for each ton weight of the 12-inch gun, 
and only 556 foot-tons per ton of gun in the case of the 
13 inch gun— an increase in efficiency of 63 per cent in 
the new over the old weapon. In view of these facts 
we must assure our correspondent that " the armament 
proposed for the 'Alabama,' 'Wisconsin,' and 'Illi- 
nois ' is even now behind the times,'' and that it " will 
be still more-so when those vessels are completed." 

There are probalDly no structural difficulties of an in- 
superable character to prevent the substitution of the 
new 12-inch for the 13-inch gun. Turrets that have 
been designed for guns of a certain weight will cer- 
tainly carry others of less size and weight. The new 
weapon, though of less caliber, will probably, being 
designed for smokeless powder, be of greater length ; 
but the increase will be chiefly in the chase of the gun 
and outboard of the turret. There would be no diffi- 
culty in the arransrements of ammunition hoists, hand- 
ling gear, and magazines, where the reduced size of the 
shell and charges would, indeed, favor the change. 

Moreover, apart from the positively enormous in- 
crease in the power of the battery, there would be a 
great gain in the amount of ammuniiion that could be 
carried. Thirty tons would be saved in the weight of 
the four guns in each ship and about 600 pounds in the 
weight of each round, one round for the 13-iach guu 



weighing 1,650 pounds, whereas a round for the new 
12-inch gun would weigh only about 1,050 pounds. Con- 
sequently, if the substitution were made, not only would 
the power of the main battery of the "Alabama" class 
be raised 63 per cent, but the reduction in the weights 
of guns, mounts, and ammunition would allow fully 50 
per cent more ammunition to be carried. This increased 
ammunition supply alone might well prove the deter- 
mining factor in a prolonged naval engagement. 

In view of these facts, it may well be asked whether 
the 13-inch gun is.not obsolete as the armament of a first- 
class battleship whose first commission will bear da+e 
in the early months of the year 1900 ? We think it is, 
and we sincerely hope that when the three noble ships 
in question are sent out to uphold the dignity of our 
flag upon the high seas, they will carry the very best 
weapons that American skill can produce, and not, as 
is now proposed, a gun that was designed more than 
a decade ago, and before the present reraarkable era 
of gun construction had well commenced. 



WORK OF THE NAVAL BUREATJ OF ORDNANCE . 

The reports of the various chiefs of bureaus of the 
navy possess a special interest, coming, as they do, at 
the close of a foreign war. We all remember the gen- 
eral sense of unpreparedness with which the country 
commenced hostilities — the conviction, based upon no 
one knew just what grounds, that we were quite un- 
ready to face the responsibilities of war with a Euro- 
pean power. There is no doubt that in some respects, 
notably in the matter of coast defense and the equip- 
ment of our army, we were not as well furnished for 
war with even such a minor power as Spain as could 
have been wished ; but it is satisfactory to know that 
in one branch of the service — the navy— our ships were 
ready to take the sea on the day that war was de- 
clared. 

In his annual report to the Secretary of the Navy, 
the Chief of the Naval Bureau of Ordnance says on 
this question, as far as it concerned his department, 
that the resources of the country to supply war ma- 
terial were scarcely touched, and unquestionably there 
is no limit to the amount that can be procured of all 
kinds, in case of need, provided time is not too im- 
portant a factor. It is a pleasant surprise to learn that, 
contrary to the general impression, the amount of ord- 
nance and ammunition purchased abroad was quite 
inconsiderable. We are informed that owing to the 
exigencies of the war, a number of minor caliber guns 
and some ammunition for them and a few torpedoes 
were purchased abroad, but that neither powder nor 
projectiles for heavy guns, nor in fact any war material, 
except as above quoted, was procured by the navy out 
of the United States. 

The work done during the year included the placing 
of new batteries and the proper supplies of ammuni- 
tion on 107 vessels that were acquired by the navy and 
transformed into auxiliary warships, and the arming 
of 12 torpedo boats and 2 gunboats. This brought up 
the total number of vessels furnished with guns and 
ammunition to 121, and of these the auxiliary vessels 
called for 576 guns, all of which had to be delivered 
within the space of a few weeks. It is interesting to 
learn that there are 564 breech-loading rifles of over 
4-inch caliber in tlie main batteries of the regular 
naval vessels and 1,023 weapons of less than 4-inch 
caliber in the secondary batteries. These added to the 
guns mounted- on the auxiliary ships give a total of 
2,163 guns of all calibers in our navy at the close of the 
war. 

It is gratifying to learn that the performance of guns, 
mounts, and their appurtenances under the active op- 
erations of the war "has been in general thoroughly 
satisfactory." The only defects occurred in the minor 
details of some of the mounts for guns of small cali- 
ber, an-d the general tenor of the reports received 
from the various vessels is that the guns, mounts, tur- 
rets, and ammunition worked well. 

The lessons of the war from the view-point of the 
Bureau of Ordnance are of special interest. Capt. 
O'Neill, the Chief of Ordnance, is of the opinion that, 
while heavy guns in turrets must be regarded as one of 
the chief characteristics of modern battleships, the 
lessons of the day indicate that the greatest execution 
(except against the heaviest armor) may be expected 
from a number of quick-firing guns of small caliber, 
mottnted separately in armored casemates or in a re- 
doubt. While it is true that turrets afford the best 
protection for a gun, they provide no protection for 
the hull of the ship. They are cramped, close, hot in 
warm climates, provide only a contracted outlook for 
the gunner, and they are heavy and slow-moving. 
Nevertheless, they are a necessity. 

But although we mu§t retain the heavy armor-pierc- 
ing gun, the Bureau is of the opinion that its caliber and 
weight may be reduced with advantage, and recom- 
mends that the 60-5-ton, 13-inch gun be replaced by a 
12-inch gun, with a saving of 7hi tons of weight. While 
it is true that this does not seem to be a great reduc- 
tion in itself, the reduction in size and weight of the 
turrets, barbettes, and ammunition will be very large. 
It is certainly encourasring to know that the Ordnance 
Bureau is at last moving iu this important matter, and 
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that our new battleships of the "Maine" type— the 
'* Maine," "Ohio," and "Missouri" — will carry 12-inch 
guns as their main batteries which will equal the best 
of the foreign guns in velocity energy, and penetrat- 
ing power. At the same time, as we have stated else- 
where, it is greatly to be regretted that the 18-inch gun 
is to be retained on our new ships of the "Alabama" 
class. The new 12-inch gun is also to be mounted on 
the four new monitors, contracts for which have re- 
cently been let. 

Regarding armor plate, the report says that the 
Bureau is considering the advisability of reducing the 
thickness of the belt, diagonal, turret, and barbette 
armor, which on our battleships has heretofore been 
very heavy, more so than now in its opinion appears 
necessary or desirable, audit considers that 12 inches 
is the maximum thickness that will hereafter be re- 
quired. Reference is made to the recent improvements 
in the manufacture of armor plate and the late tests of 
Krupp plates, an illustrated description of which ap- 
pears in the Scientific American of August 27, 1898. 

On the question of smokeless powder, the report says 
that after many difficulties the manufacture of a pure- 
ly smokeless powder, made by the Bureau's formula 
from soluble nitro cellulose, which is uniform in char- 
acter and possesses good keeping qualities, has become 
an accomplished fact. Henceforth it will be the 
standard powder of the navy, and a few vessels have 
already been furnished with a complete supply. All 
vessels hereafter fitted out will be supplied exclusively 
with smokeless powder, except that a few charges of 
brown powder will be carried by each ship for target 
practice. A parcel of land on the Indian Head reserva- 
tion has been chosen for the erection of the government 
powder factory which was authorized by Congress at 
its last session. 



TAXATION OF PATENT RIGHTS. 

Once more the courts have had to intervene, and in- 
terdict the taxing of patent rights by local authorities. 
The opinion of Judge Parker, of the New York Court 
of Appeals, from which we quote below, is of special 
interest to inventors in that it shows an appreciative 
understanding of the purpose which the framers of the 
Constitution had in view in authorizing the granting of 
patents, i. e., to ofTer an inducement for inventors to 
freely communicate their secrets in processes, machines, 
and manufactures. 

The case arose upon certiorari proceedings brought 
by the Edison Illuminating Company, of Brooklyn, to 
review the action of the Board of Assessors of the city 
of Brooklyn in assessing for the purpose of local and 
State taxation the various patents or patent rights 
owned by the company and upon which the company 
in ma.king its return to the assessors had placed a 
valuation of $945,000. The proceedings were instituted 
in the New York Supreme Court, and the Special 
Term sustained the contention of the company that its 
patent rights were not taxable, and vacated the assess- 
ment. The Appellate Division, on appeal, aflBrmed 
the order of the Special Term (19 App. Div. 599) and 
an appeal was then taken to the Court of Appeals, 
which on October 4 handed down a decision affirming 
the order of the Appellate Division. 

Chief Justice Parker, whose opinion is reported in 
156 N. Y. 417 (advance sheets October 15), cites the 
cases, Webber v. Virginia, 103 U. S. 344 ; £Jx parte, 
Robinson, 2 Biss. 213, and Patterson v. Kentucky, 97 
U. S. 501, and thus states with approval the argument 
in support of the doctrine that patent rights are not 
taxable : 

"The Constitution of the United States (Art. I, sec. 
8, subdiv. 8) conferred upon Congress the power to 
promote the progress of science and useful arts, by se- 
curing for limited times, to authors and inventors, the 
exclusive right to their respective writings and dis- 
coveries. 

" In pursuance of this power. Congress enacted that 
patents should be issued to inventors, which should 
sccure.to them for a limited term the * exclusive right 
to make, use, and vend the invention or discovery 
through the United States and the Territories thereof.' 
(U. S. Rev. Stat. S. 4884.) Patent rights are, therefore, 
granted under the Federal Constitution and necessa- 
rily for the promotion of federal purposes. (Grant v. 
Raymond, 6 Peters 218, 241 ; Ames v. Howard, 1 
Sumner 482; Blanchard v. Sprague, 3 Sumner 535). 
The federal purpose is primarily to stimulate genius, 
talent, and enterprise by holding out that encourage- 
ment which patents give, but ultimately to secure to 
the whole community the great advantages that flow 
from the free communication of secrets, processes, and 
machinery. 

" The next step is, that patent rights being created 
under the federal Constitution and laws for a federal 
purpose, the States are without the right to interfere 
with them. The right to tax a federal agency consti- 
tutes a right to interfere with, to obstruct, and even to 
destroy the agency itself, for, conceding the right of the 
State to tax at all, then it may tax to the point of 
destruction. This doctrine is elaborately discussed by 
Chief Justice Marshall in the U. S. Bank case (McCul- 
loch V. Maryland, 4 W beaten 316), wherein the court 



decides that Congress has power to incorporate the 
bank as a federal agency, and that having done so, 
the State cannot tax the bank upon its circulation. 
The latter proposition is regarded as a necessary con- 
clusion from the former. The federal government 
having the right to create the agency, it necessarily 
has the right to protect it, not only from destruction, 
but from interference from any other government, 
whether such interference be in the guise of taxation 
or otherwise, as the power to tax involves the power 
to destroy, and the power to destroy may render use- 
less the power to create. In the course of his opinion. 
Chief Justice Marshall said : 

"'If the States may tax one instrument employed 
by the government in the execution of its powers, they 
may tax any and every other instrument. They may 
tax the mail ; they may tax the mint ; they may tax 
patent rights ; they may tax the papers of the custom 
house ; they may tax judicial process ; they may tax 
all the means employed by the government to an 
excess which would defeat all the ends of govern- 
ment.'" 

Justice Parker's opinion was concurred in by all the 
judges of the court, and the State "of New York has 
now formally and firmly concurred in the decisions of 
the United States courts that patent rights may not 
be taxed by the State or municipal authorities. 

THE HEAVENS IN NOVEMBER. 

BY GARRETT P. SERVISS. 

The advance guard of the great November meteor 
swarm is due this month, and on the nights of the 
13th, 14th and 15th astronomers in all parts of the earth 
will be awake and on the lookout. They will be both 
surprised and disappointed if a meteoric spectacle, 
which may be a brilliant one, is not beheld by some of 
the watchers. The main swarm of the meteors is not 
due until November, 1899, but their advancing columns, 
broken into parallels and separated by considerable 
gaps, occupy so much space on the celestial highways 
they traverse that millions of the mysterious little 
bodies must already have reached the neighborhood of 
the earth's orbit, and it can hardly happen that many 
of these will not become entangled by the terrestrial 
attraction, and dart their fiery spears through the up- 
per air. 

The reader may like to be reminded that this, the 
greatest known "meteor shower," has a period of 33}^ 
years ; that the history of these meteors has been 
traced back to the year A. D. 126, when the planet 
Uranus is believed to have captured the wanderers and 
turned them into a permanent orbit around the sun ; 
that a comet (Tempel's) is known to be traveling in the 
same orbit with them, and that the world was aston- 
ished at the magnificence of the displays which they 
made in 1833 and 1866. At their return in 1866 changes 
had taken place in the array of the meteors, indicating 
a considerable scattering, and in November, 1867, enor- 
mous bodies of them were still rushing across the 
earth's orbit, and another splendid display occurred. 

The point in the heavens from which the meteors ap- 
pear to radiate is situated within the curved blade of 
the imaginary "sickle" which marks the constellation 
Leo. This is not well risen until midnight, but late in the 
evening meteors radiating from it may be seen shooting 
upward from the northeastern horizon. Observers 
are advised to begin watching for them about 11 P. M. 
on November 11, keeping up the watch for five nights 
altogether and continuing it until the morning twi- 
light begins. Fortunately, there will be no trouble 
from the moon, which is "new" on the 13th. 

The November meteors are very swift in movement, 
since the earth meets them "head on," and they fre- 
quently exhibit bright colors and leave brilliant trains. 

The Harvard College Observatory offers to send 
maps and forms of record to all who will take part in 
systematic observation of the meteors. 

If the expected display on the 13th or 14th does not 
equal expectation, another chance will be presented on 
the night of the 27th, when the celebrated Andromeda 
meteors are due. These are believed to be part of the 
debris of the vanished comet of Biela, and they fur- 
nished dazzling spectacles in 1872 and 1885. Their 
period is thirteen years. During the shower of 1885 an 
iron meteor, supposed to belong to the Andromeda 
swarm, and subsequently famous under the name of 
" a piece of Hiela's comet," fell at Mazapil in northern 
Mexico. Unlike the November 13th meteors, which are 
known as the Leonids, the Andromeda meteors are 
slow, because they overtake instead of meeting the 
earth. Their color is frequently reddish. The full 
moon will interfere with the observation of these 
meteors, whose radiant point is overhead between 9 
and 10 o'clock in the evening. 

THE PLANETS. 

Mercury is an evening star, but does not attain its 
greatest eastern elongation until early in December. 
It moves from Libra into Sagittarius. 

Venus ends its career as an evening star with , the 
last day of the month. It is in the constellation 
Scorpio. 

Mars, in the constellation Cancer, rises about 9 P. M. 
in the middle of the month. 



Jupiter has become a morning star in Virgo, but is 
too near the sun for satisfactory observation. 

Saturn remains on the borders of Scorpio and 
Ophiuchus, slowly moving eastward. It is still an 
evening star, but, like Jupiter, too near the sun to be 
well seen. 

Uranus passes from the evening into the morning 
sky on the 25th, and is hidden in the solar rays. 

Neptune, in Taurus, rises early in the evening, but 
being invisible to the naked eye, possesses little inter- 
est for the amateur star gazer. 

Several planetary conjunctions occur in November. 
On the nth, at 10 P. M., Mercury and Uranus meet ; on 
the 18th, at 1 P. M., Mercury and Saturn ; on the 
20th, at 3 A. M., Mercury and Venus ; on the 24th, at 
3 A. M., Venus and Saturn. 

THE MOON. 

New moon occurs on the 13th about 7 P. M. ; first 
quarter on the 20th at noon ; full moon on the 27th at 
midnight ; last quarter on the 6th at 9 A. M. The 
moon is nearest the earth on the 16th, and farthest 
from it on the 4th. 

The lunar conjunctions with the planets occur as 
follows : Neptune on the 3d, Mars on the 5th, Jupiter 
on the 12th, Uranus on the 14th, Mercury on the 14th, 
Saturn on the 15th, Venus on the 15th, Neptune again 
on the 29th. 

MISCELLANEOUS. 

There will be minima of the variable star Algol on 
the 14th at 8.23 P. M., and the 11th at 11:35 P. M. 

The wonderful variable Mira Ceti, having reached 
its maxinmm in October, should be seen fading during 
November. 

The winter constellations are advancing into view, 
but will be better seen and described in November. 



THE HISTORY OF THE MASSAGE TREATMENT. 
It is often impossible to determine the origin of our 
methods of treatment, particularly as most of them 
date back to the dark ages, when accuracy in detail 
was not a characteristic feature in medical records. 
Sweden is usually credited with being the place of 
origin of the scientific system of massage and physical 
exercises. This, says The British Medical Journal, is 
no doubt correct as far as modern Europe is concerned, 
but the real originators of massage and physical exer- 
cises appear to have been the Chinese. An interesting 
article appeared recently in the Deutsche medicinische 
Wochenschrift, in which reference was made to a book 
lately published by P'an Wei, Governor of Hupeh. 
The author, a great authority on massage, was con- 
sulted by the late -Empress of China. The Chinese 
legends contain ujany references to various systems of 
physical exercises, and these are associated in a curious 
manner with metaphysical thought. Life, according 
to the Chinese traditions, is entirely dependent on "air 
currents," which are designated as the primary aura 
of the organism. So long as the body is permeated by 
the "air current" it is proof against disease. The 
object of physical exercise is to circulate the "air cur- 
rent." The Chinese system is divided into three peri- 
ods, each period occupying one hundred days. The 
first period should commence at the time of the new 
moon. The patient must rise at 4 A. M. and walk out- 
side his house, and take seven deep inspirations ; im- 
mediately after this two youths, who have been spe- 
cially trained, commence a gentle friction all over the 
body, starting over the cardiac area. At the time of 
full moon a further set of inspiratory exercises must be 
taken. Later on in the second period the various parts 
of the body are rubbed with wooden planks until the 
muscles are hardened. It is not until the hardening 
of the muscles takes place that the real physical exer- 
cises commence. Between the fifth and sixth months 
is the period of greatest activity ; the European dumb- 
bell is replaced by large sacks filled with stones. In 
the third period the back muscles are chiefly exercised. 
Great benefit is said to have resulted from this system. 



ARMY TENT STOVES. 
Bids were recently opened in St. Louis for two thou- 
sand conical tent stoves. They are very curious in ap- 
pearance. The stove has the form of a frustum of a 
cone and is constructed of number fourteen United 
States standard gage common annealed plate iron 
and is in one piece, except the collar and door. The 
aperture for the door is 6 inches wide and the cover- 
ing is sufficiently large to lap over. There is a vent in 
the bottom of the stove, directly under the door. The 
height of the stove to the top of the collar is 28 inches. 
Its outside circumference at the bottom is 58 inches, 
and at the top 13 inches ; the distance from the bot- 
tom of the door aperture to the base of the stove is 
14 inches. The total weight is 19 pounds. The cost 
to the government for those on hand is $1.23 each. 
m i9¥ m 

The observatory established on Mont Blanc at an 
altitude of 4,400 m., by M. Vallot, is being moved to a 
position where the drifting snow will not interfere so 
seriously. The woodwork for the new building, which 
is larger and better arranged than its predecessor, is 
being carried up the mountain by some forty men, 
work having been begun on July 16. 
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SPIRIT SLATE WRITING AND KINDRED 
PHENOMENA.— IV. 

BY W. E. ROBINSON. 

A favorite trick of one medium was to have a pile of 
slates on top of the table. After the slates had been 
thoroughly examined, he would clean them and place 
them on the floor, showing each slate after cleaning. 
He would then pick them all up at once and replace 
them on the table and select two of them, putting 
tliem together and holding them in his hands above 
his head ; he would then separate them and show one 
covered with writing. There was no trick about the 
slates themselves, as would be easily proved by the 
examination to which they were put before and after 
the spirit manifestations. The explanation of the 
trick is as follows : The floor was covered with a car- 
pet in which there was a slit or cut just wide enough 
to pass a slate through. Before the stance, a slate 
written on one side is placed under the carpet with the 
writing downward. (Sfee Fig. 9.) The slates, as they 
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Fig. 9.— THE SLATE UNDER THE CARPET. 

are cleaned, are laid on the carpet immediately over 
or near the concealed one, and on lifting the slates from 
the floor, this one is also carried with them and placed 
on the table. Of course, it is this slate and one of the 
prepared ones that are afterward used. There is little 
likelihood of anyone taking notice of there being one 
more slate in the pile. 

We now come to what mediums term the "double 
slate." It is, to all appearances, two ordinary slates 
hinged together at one side and locked with a padlock, 
the shackle of which goes through a hole in the sides of 
the frame of each slate. This slate also contains the 
false flap or slate, but the slate or flap is held flrmly in 
either frame in the following manner : The inside 
edges of both ends of each frame are beveled inward a 
trifle. One of these ends of each slate frame is also 
made to slide or pull out about a quarter of an inch. 
These are prevented from sliding, until the medium 
desires it, by a catch in the framework, which is con- 
nected with a screw in one of the hinges. This screw 
stands a little higher than the rest, so that it is easily 
found by the medium. The hinges are on the outside 
of the frame instead of the inside. When the screw is 
pressed it loosens the catch, which allows the ends to be 
moved a trifle. The false flap is just large enough to 
fill in the space under 
the bevels of the frame, 
and if the catch in the 
top frame is released 
and the end moved, the 
flap will drop into the 
bottom slate, where it is 
held tight and firm, by 
releasing the catch in 
that frame and moving 
the end until the flap 
settles into its place and 
then sends the end back 
into its original place 
again. The writing is 
placed beforehand on 
one slate and on one 
side of the flap, both 
the written sides being 
face to face, but after 
the flap has changed 
places, or, we might say, 
changed slates, two 
slates are presented with 
written sides. 

There is another dou- 
ble slate made with 
hinges and padlocks. 
(See Fig. 10.) One of 
the ends of the wooden 
frame of one slate is 

fastened securely to pins on the slate, which is made 
to slide out completely from the frame. This, of course, 
allows the sides of both slates to be written upon. 
After that is done the slate is slid back into its frame. 
Care should be taken in sliding the pins back not to 
reverse it so as to bring the writing side out. 



Another spirit trick is performed as follows : The 
stranger is allowed to bring two slates and to wash and 
seal them himself in the presence of the medium. The 
medium places a piece of chalk between the slates 
before they were sealed. The slates were then sealed 
in a most elaborate manner ; court plaster and sealing 




Fig. 10.— THE PADLOCKED SLATE. 

wax being profusely used, making it an utter impos- 
sibility to insert the minutest piece of wire or like body 
between the slates ; nevertheless, after the slates were 
held under the table, they were unsealed and writing 
was found upon the inner surface of one of them, 
although it could hardly be called writing, being little 
more than a scrawl. Our Fig. 11 shows how the trick 
was performed. The piece of chalk the medium placed 
between the slates was composed of pulverized chalk 
mixed with a little glue water and iron filings and 
allowed to become hard. The medium while under 
cover of the table traces with a magnet below the 
slate the words found upon the inside, but backward. 
The chalk, on account of a considerable percentage of 
iron filings it contains, rolls around over the slate, 
making a kind of mark. 



AN INTERESTING ITALIAN FOUNTAIN. 

Americans who have never been abroad can hardly 
appreciate the importance which the fountain assumes 
in Southern Europe. With us a fountain usually sug- 
gests an ornamental work of an architectural order 
with stone or bronze figures or groups and a basin as 
constituent parts ; but in the countries bordering on 
the Mediterranean the fountain, while ornamental, or 
at least picturesque, has utility as well. In the large 
cities, such as Rome, Florence, Naples, etc., there is an 
abundant water supply piped directly to the houses, 
but as in sanitary matters Italians are somewhat back- 
ward, many of the inhabitants are forced to obtain 
water from prosaic iron hydrants. In the smaller 
places, however, the fountain is one of the institutions, 
and even though there is a system of water supply in 
use, the people depend largely upon the fountains, and 
the gayly dressed women may be seen at all hours re- 
sorting to the fountains with their polished brass or 
copper kettles or large earthenware pitchers, which 
they deftly carry away poised on their heads. Nat- 
urally, the fountain is the center of gossip and the 
scene around it is always animated. 

The Italian fountain is of every conceivable style, 
from the splendid and artistic creations of Giovanni 



streets are narrow and steep, running up the sides of the 
hills and for the most part ending in a square, the Piazza 
del Teatro. Turning to the right, by the Strade Cal- 
amo, we come to " La Fontana del Calamo," as it is also 
called. It is believed that the name originated from 
the inequalities of the street, the fountain being built 
on an incline, as will be seen from our engraving. The 
original fountain was very old, and in 1503 it was de- 
molished and the great stones which formed it were 
used in the construction of the portico of the Palazzo 
della Anziani. It was rebuilt m its present form by 
the architect Pellegrino Tibaldi, in the sixteenth cen- 
tury. 

The fountain consists of a long rectangular trough 
divided into sections by cross stones which are built 
in to support water vessels. Against the wall of the 
building there are thirteen circular recesses, each filled 




Fig. 11.— MAGNETIC WRITING. 

with a lenticular disk, the top being cut off so as to leave 
a plane surface. Each is terminated by an ornamental 
mask, the mouth serving as an outlet pipe for the 
water. A cock in this pipe regulates the flow of water. 
The thirteen masks are separated by reversed consoles 
decorated with volutes. Pilaster consoles to match form 
the end finish. Above are ornaments carved in stone. 
The whole effect is naturally very picturesque. 




* FOUNTAIN OF THE THIRTEEN MOUTHS," AT ANCONA. 

Bologna and Tribolo to simple bronze spouts project- 
ing from a wall and provided with a shelf or ledge to 
hold the water vessel. Our engraving represents one 
of the most curious fountains in Italy, the so-called 
"Fountain of the Thirteen Mouths" at Ancona. 
Ancona, on the Adriatic, is an old Greek city and its 



A Tank Steamer Fire. 

We are indebted to Mr. Ellepiaux, United States 
Vice-Consul at Rouen, for the following notice of a 
remarkable fire in a tank steamer : 

One of the first, if not the first, tank steamers to have 
been saved after taking fire, without exploding, oc- 
curred in the port of Rouen last Monday, and in which 
a young American, A. V. Patterson, manager of Bed- 
ford & Co., displayed unusual nerve and courage. 
The steamship " Vindobla" was in port discharging a 
cargo of crude oil, which was about half unloaded, 
when an explosion occurred in No. 4 compartment 
on steamer, and which flooded engine, fire room, and 
cabins with burning oil, which naturally caused the 

ship to be abandoned 
by her crew. Mr. Pat- 
terson, with the assist- 
ance of some of his 
employes, connected 
a 23^-inch steam line 
from shore boilers, and 
by extending same 
through port holes, 
together with streams 
of water played on 
hatches and wooden 
decks, succeeded, after 
five hours of labor, in 
extinguishing the fire. 
The ship is constructed 
with double deck from 
the middle to the stern, 
and it is between these 
two decks, the upper 
one in wood, that the 
hatches open that lead 
to each tank, and these 
hatches were not bolted 
down ; this makes the 
saving of the vessel most 
surprising. The damafre 
done the vessel was not 
so great but that, with 
some temporary re pairs, 
it cleared with its own 
steam for Newcastle-on-Tyne, where the boat will be 
docked and properly repaired. 
Rouen, September 26, 1898. 

i^ < • > » 

An average star of the first magnitude is one hun- 
dred times as bright as one of the sixth magnitude. 
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EAPID PHOTOGRAPHIC PRINTING, DEVELOPING, 
AND DRYING APPARATUS. 

Some time ago we described in these columns an 
automatic printing apparatus in which glass negatives 
were mostly employed, involving a mechanism for 
raising the negative at stated times from the sensi- 
tive paper. 

Our engravings show a new form of apparatus, in- 
vented by Mr. Arthur Schwarz, a German inventor, 
arranged principally for rapidly printing from con- 
tinuous ribbon negatives upon sensitizqd bromide 
paper, and the method by which it is done is some- 
what ingenious. 

Referring to the small upper diagram engraving, a 
cross section of the exposing cylinder, the course of the 
paper is shown by the heavy black line. The cylin- 
der consists of a circular frame supporting on its cir- 
cumference a perfectly transparent film ; secured 
around this film is the flexible fihn ribbon negative. 
The sensitive bromide paper is next passed around the 
cylinder in a non-actinic light, then the hinged por- 
tions of the inclosing box, shown extended by the 
dotted lines, are brought together, which also brings 
the endless contacting band into contact with the 
surface of the paper, pressing it tightly against the 
flexible negative. Ranged radially around the axle of 
the exposing cylinder are electric incandescent lamps, 
lighted at stated periods by suitable switches. As the 
cylinder rotates, these lights give the proper exposure 
from the center outward through the negatives to the 
paper, the negative rotating in a eontiiiaous circle, 
while the paper enters on one side and passes out the 
other side duly exposed, as indicated by the arrows. 

The large engraving illustrates the entire apparatus. 
Upon the right is observed the roll of sensitized paper, 
passing into the bottom of the exposing box, out again 
upward over the top of the developing trough, passing 
horizontally through that, thence downward into the 
fixing trough, and lastly through hardening and wash- 
ing troughs up- 
ward into a dry- 
ing chamber, 
finally being 
wound up on a 
spindle below, 
completely fin- 
ished. 

A cross rocking 
rod on the trough 
below^ the top one 
enables the ope- 
rator to raise the 
paper out of the 
solution occasion- 
ally to readily ex- 
amine the pic- 
tures. The appa- 
ratus is operated 
by an electric mo- 
tor observed near 
the exposing box, 
motion being ex- 
t ended to the 
other parts by 
suitable shafting 
and gearing capa- 
ble of easy regula- 
tion and adjust- 
ment. 

One of the par- 
ticular advant- 
ages of the ma- 
chine is that the 
action of the che- 
micals is at all 
times observable 

while passing through the horizontal troughs, a point 
unattainable in the vertical dipping troughs ; there is 
also economy in the quantity of solutions used. It will 
be seen that the duplication of prints can be made in 
enormous quantities with almost printing-press certain- 
ty and rapidity at a minimum of expense and labor. 



(6) General applicability to the various brands of lan- 
tern plates now on the market. 

Some of the newer developers only imperfectly satisfy 
condition (1), at any rate as regards ease of control. As 
regards the color of the image, the chief difficulty, as 
every slide maker knows, is to obtain blacks that have 
a warm brownish tinge, rather than the bluish, or, 
what is worse, the olive tinge so commonly met with. 
It is still more difficult, except by very slow develop- 
ment, to obtain yet warmer colors without losing trans- 
parency and vigor. 

The clogging up, or loss of transparency, in the 
shadows, is due to several causes, but we believe that 
sufficient attention has not been given, in this connec- 
tion, to the effect of the organic oxidation product 
which, under certain conditions, and with certain de- 
velopers, is precipitated on the reduced silver. The 
popularity of ferrous oxalate as a developer for lantern 
slides and other diapositives may be attributed, in part 
at least, to its freedom from any tendency of this kind. 




parts or 2 ounces. 

\ " "20 grains. 
" *' 20 ounces. 
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Quick Method of Preparing liantern Slides. 

Recently we have had occasion to make between one 
and two hundred lantern slides, and some account of 
the modus operandi may be of service to those who are 
about to make slides for use during the coming winter. 
Although it was desired to obtain the highest possible 
quality, the work had to be done against time, and a 
rapid, simple, and yet certain method of development 
was a necessity. 

The essentials of a good developer for lantern slides 
are, it seems to us, as follows : (1) Regular action, well 
under control, yet at the same time fairly rapid, to avoid 
waste of time, and admitting of local modification with 
the aid of a brush or otherwise. (2) The production 
of an image of good color, admitting of variations with- 
in moderate limits. (8) A comparatively transparent de- 
posit in the shadows, free from what is commonly call- 
ed " clogging up." (4) The absence of any tendency to 
produce fog, stains, or frilling. (5) Freedom from any 
necessity for the subsequent use of a clearing bath. 



IMPEOVED PHOTOGEAPHIC BEOMIDE PEINTING, DEVELOPING, AND DEYING APPAEATUS. 



Conversely, the objections often felt against the use of 
any modification of the pyro developer for diapositive 
work. Hydroquinone, used alone, is not free from ob- 
jection on the same grounds. 

On the other hand, in spite of its undoubted merits, 
ferrous oxalate fails to satisfy some of the conditions 
that we have laid down ; the great difficulty of getting 
a warm colored image, the necessity for the use of 
something other than plain water for the first washings 
after development, and the special difficulties that 
attend its use with *' hard" waters, to say nothing of 
the ease with which bad stains are produced by very 
minute traces of hypo, are points that tell heavily 
against it when a large quantity of work has to be got 
through rapidly. 

No developer of which we have any experience so 
nearly satisfies all the specified requirements as ortol, 
used with sodium carbonate as the alkali. Moreover, 
it has the additional advantage that the same quantity 
of solution can be used over and over again— a fact 
which adds greatly to both convenience and speed, as 
well as economy. 

All the slides to which we referred at the outset, 
numbering very nearly two hundred, were developed 
with ortol, and, although one particular brand of lan- 
tern plate was used for the majority, no fewer than six 
of the brauds on the market have been used at one 



time or another with the ortol developer, and in all 
cases with satisfactory results. It follows that its range 
of applicability is wide. 

As a basis in mixing the developer, we use the modi- 
fication of Dr. Hauff's formula that we have described 
before, but will now repeat for the sake of completeness: 

ORTOIi SOLUTION. 

Ortol 15 parts or 120 grains. 

Potassium metabisulphite 7^ " " 60 " 

Water to make up to 1,000 " " 20 ounces. 

SODA SOLUTION. 

Soda crystals 10 

Sodium sulphite 10 

Potassium bromide 0*2 

Water to make up to 100 

Generally, we mix ortol solution one part, soda solu- 
tion one part, water two parts, and this gives images 
that are decidedly warm in color. By using only one 
part of water, the action is more rapid, and the color 
of the image distinctly colder, while at the same time 
the exposure of the plate must be somewhat less in 
order to get the best results. A mixture of equal parts 
of ortol and soda solutions, without any added water, 
may also be used, but the action is then liable to be 
too rapid, especially in warm weather. Temperature, 
in fact, has an important influence on the action of the 
ortol, and if the developing solution is very cold, the 
rate of development will be much slower. 

In warm weather the proportions, ortol solution one 
part, soda solution one part, water two parts, may be 
adopted as the normal proportions, while in winter the 
added water should be reduced to one part. 

When making a large number of slides, it is very 
convenient to use the papier mach^ dishes, with divi- 
sions that hold four plates. A good plan is to have 
three dishes of this sort in use, so that while four plates 
are being developed in one dish, another four can be 
fixing in a second dish, while a third four are havini^^ 
their first washing after fixing in a third dish. The 
risk of injury to the plates is lessened by developing, 

fixing, and wash- 
ing in the same 
dish, and no evil 
effects result from 
this practice if the 
washing after fix- 
ing is allowed to 
go on for several 
minutes before 
the plates are 
transferred to the 
rack of the wash- 
ing tank for 
their final wash- 
ing. 

The possibility 
that some of the 
plates may be over 
or under exposed 
makes it ad visable 
to have ready (a) 
a dish containing 
some bromide so- 
lution, say two per 
cent, into which a 
plate can at once 
be put if the im- 
age appears too ra- 
pid ly : (b) a meas- 
ure containing 
some ortol and 
soda solution 
without any add- 
ed water ; and (c) 
a vessel (such as a 
measure, or a 
short, wide mouth- 
ed bottle) containing some soda solution only. 

Over-exposed plates are removed from the dish as soon 
as over-exposure is recognized, and placed for a short 
time in the bromide solution, after which they may be 
returned to the developing solution, or to some separate 
developer to which an extra quantity of bromide has 
been added. Sometimes it may be found necessary to 
place the plate alternately in the bromide solution and 
the developing solution. 

On the other hand, if the plate shows signs of under- 
exposure, it may be lifted out of the dish, and flooded 
with some of the strong developer, which, after a time, 
is allowed to run into the dish containing the develop- 
er, the plate being also returned to the dish until the 
image acquires sufficient opacity. If this should not 
suffice, the plate may be flooded in a similar way with 
some soda solution previously diluted with more or 
less water, and then returned to the developer. 

Local development with the aid of a brush is some- 
times necessary, and either the strong developer or the 
soda solution alone may be used for this purpose. 

How many times the developer can be used over and 
over again we are not prepared to say, but, if strength- 
ened from time to time by addition of small quantities 
of strong developer, it may be used for three or four 
dozen plates without producing stains. No clearing 
solution is necessary.— C. H. B., in Photography. 



278 



^tuntiiU %mmtm. 



[October 29, 1898. 



vSlorresponDcTTcc. 



The Armament of the "Alabama," " IVisconsin," 
and " Illinois." 

To the Editor of the Scientific American : 

This morning's paper contains a summary of the re- 
port of Capt. O'JSTeill, Chief of the Bureau of Ordnance 
(Navy), from which it would appear that the bureau 
proposed to abandon the 13-inch gun tor the primary 
battery of our battleships, and substitute a powerful 
12-inch, as our cousins across the water have long since 
done. I note with regret the statement that the new 
guns will be first supplied to the three ships of the 
" Ohio" class, and that those of the " Alabama" will be 
armed with the present type of 13-inch. 

While it may be too late to change the armament 
of the " Kentucky" and '' Kearsarge," against which so 
much may be urged, is it too late to make such changes 
in that of the '" Alabama" class as will make it up to 
date when those ships are commissioned ? 

Am I wrong in thinking that the armament now 
proposed for the '' Alabama," " Wisconsin," and '' Illi- 
nois "is even now behind the times and will be still 
more so when those vessels are commissioned ? If so, 
I shall be glad if you will kindly set me right, and if 
I am not, should not an effort be made to secure for 
those ships a* more modern battery ? 

Edmund M. Parker. 
Boston, October 19, 1898. 



Concerning Steam Boilers. 

BY EGBERT P. WATSON. 

An industry that comparatively little is known 
about, in the popular view of the subject, is the mak- 
ing of steam boilers, yet it is one of the largest in the 
country, if not in the world, employing immense capital 
and vast numbers of men. The stock of raw material 
carried by some boiler-making firms is enormous, and 
a faint idea of it can be had from the fact that one of 
them recently reboilered three of the monitors in thirty 
days, without buying a pound of stock outside of that 
in hand when the work was begun. Another firm, by 
no means the largest, told the writer that $100,000 
would not cover the stock carried by them at all times ; 
and this minor detail, so to call it, shows in some de- 
gree the large amount of capital employed all over the 
country in carrying on the business in question. Add 
to this the fact that the work is bulky and requires 
plenty of room to handle it in, that large shops in 
cities are costly in real estate, and as a corollary in- 
crease the interest account, and it is readily seen the 
business of making steam boilers is one of magnitude. 

The writer has no means at hand of ascertaining the 
amount of money invested in boiler making, in com- 
parison with other industries, but enough has been 
said to show that the sums are large, and the output 
is in keepmg with it. A case in point is one order for 
California parties which required fifty freight cars to 
transport it, and the boilers were all for one plant too ; 
it is by no means a solitary instance. There are count- 
less boiler-making firms in this countr}-, and, as a rule, 
they are always busy. Hundreds of tons of boilers 
and hundreds of thousands of horse power are turned 
out yearly, but so little is known of the vast extent of 
the trade, that the public generally hear little about it. 

Another thing which shows the extent of the boiler- 
making industry is the demand for steel plates, for all 
boilers are now made of this material. At this writing 
it is not possible to get an order for steel plate filled 
in any sort of reasonable time. There are very few 
steel mills in the country that are not oversold for 
weeks ahead — months is the better word ; for the 
principal of a boiler works told the writer a week ago 
that he had been waiting since July for ah order from 
Pittsburg and had not yet received it. This seems in- 
credible, in view of the number of steel mills in the 
country, but it is quite within the fact, for upon writ- 
ing to one of the largest in the country to learn the 
reason for delays, the above statement was made. 
Parties have been waiting for months for steam boil- 
ers, all summer, in fact, and have not yet got them. 
This is a serious state of affairs, and is not likely to be 
improved very soon, in view of the new vessels ordered 
by the government, which will require large quantities 
of stock. 

Steam boilers are of all classes, but may be broadly 
grouped into three — marine, stationary, and locomotive. 
These again may be subdivided into two classes — water- 
tube and fire-tube. Stationary boilers are by far the 
most numerous, and these are also fire-tube and water- 
tube boilers. The latter, although supposed to be mod- 
ern, are in reality one of the oldest types ; a boiler of 
this class was found in the ruins of Pompeii some years 
ago, where it had been used for heating water in a 
bath, and there are boilers in use to-day based broadly 
upon the same line of construction as this old-timer. 

It is only very recently, however, that serious atten- 
tion has been paid to this type for marine use, and it 
is gaining ground rapidly. The reasons for this are its 
lightness, rapidity of action, its ability to carry ex- 
tremely high pressures safely, and its simplicity of con- 
struction, whereby units of great weight and bulk are 
avoided. The water-tube boiler has no shell, such as 



the fire-tube boiler has, and its steam drum, or dome, 
as the case might be, is so small as to be of no moment 
as regards weight. Few of them are over half an inch 
thick and from 15 to 18 inches in diameter, while the 
shells of high pressure marine boilers are from 1}4 to 
1}4 inches, nearly, in thickness ; these shells are also 
very larsre in diameter ; 16 to 18 feet is not uncommon, 
so that the total weight of the shell alone is very great. 
The rivets run from 1 inch diameter to 1^4 inches in 
some parts, while the stay bolts from head to head are 
3 to 5 inches in diameter. It will be seen from even 
this brief citation of sizes that a high pressure marine 
boiler of the Scotch type is a formidable affair as re- 
gards weight alone, and that water-tube boilers are 
highly desirable, since they weigh two-thirds less for 
the same rating. The torpedo boat and the high speed 
yacht would be impossible were it not for water-tube 
boilers. 

MODERN METHODS OF MANUFACTURE. 

Not very many years ago boilers were made wholly 
by hand. That is to say, the sheets were flanged 
over formers by sledges and mauls and the holes 
punched by gang punches with more or less accuracy. 
The sheets were rolled to shape as nearly as possible 
and sledged home the rest of the way when they failed 
to meet as closely as was necessary. If the rivet holes 
did not come fair, a tool called a drift pin was driven 
in them and the sheets pulled somewhere near to fair- 
ness in the rivet holes, then the rivets were closed up 
as best they could be under the circumstances. This 
was very bad work certainly, but it was the best that 
could be done with the crude appliances of the day. 

Such work is not now permitted, and no tool or ap- 
pliance is too costly, if it will expedite the business. 
Some of the machines in use will take a shell rolled to 
shape and drill every hole in the circumferential and 
longitudinal seams, and after the sheets are drilled 
the sheets are taken down again, and all the burrs left 
by the drill in going through the plates are dressed off, 
for, in marine boileis particularly, no punching of holes 
is permitted. For one thing, it is not possible with the 
very thick plates; and, for another, the government 
says that, as far as its work is concerned, we must not 
punch. In the matter of caulking the seams, men 
used to do this work by hand, and it was a tedious 
job. Now a man takes a pneumatic tool and goes over 
a seam very much as a woman would run up a skirt 
upon a sewing machine, and almost as quickly. By 
the old way, gangs of men closed all the rivets by labo- 
rious work with hand hammers; but in the new dis- 
pensation a grim, determined, hump-backed machine 
sets all the rivets with one fell stroke, and eats up a 
seam as fast as men want to handle it. The riv^eting 
gang is a thing of the past, except in the few instances 
on special jobs where the steam riveter cannot get at 
the spot. 

So rapid are the processes of constructing modern 
boilers, that it is entirely possible to make a so-called 
40 horse power return tubular boiler, and ship it on 
the cars near the shops, inside of eight hours. That is 
to say, the flat sheets are taken from the floor, bent to 
radius required, punched (this time because it is 
quicker), heads put in, riveted as to all seams, set as to 
all tubes, caulked and tested, and sent off to its desti- 
nation. The writer's informant, as to this expedition, 
was a man who worked in the shop where it is done. 
If it is not quick work, it comes pretty near it. 

POWER OF BOILERS. 

Regarding the " power " of steum boilers, the word is 
misapplied, but it is still used by reason of custom, 
and because there is no other popular term to express 
a boiler of a given size. It is ob vious that a steam 
boiler is merely a magazine of stored force which may 
be, and is, of varying power in accordance w^ith the 
way in which it is used. A reservoir of water could 
not be said to be of 5,000 or any thousand horse power 
if its contents were directed on to a turbine wheel, 
unless it was also stated how long and with what 
volume and fall the water was used. Similarly, a 
steam boiler is of varying power for a given rating in 
grate and heating surface, according as its stored force 
is used. The rating of steam boilers is now expressed 
in terms of their ability to evaporate certain quantities 
of water into dry steam in a given time, and this is the 
only fair test that can be given. The purchaser then 
knows exactly what he is getting and can use the 
steam in one hour or in ten hours. No questions enter 
into argument as to the amount of heating and grate 
surface ; these things rest with the designer of the 
boiler and it stands or falls by its performance. These 
last values, heating and grate surface, have greater or 
less significance, according to the disposition of them 
and their relation to each other. A square foot of heat- 
ing surface on a boiler is of much greater efficiency in 
one place than in another. To merely state, then, that 
a boiler has ten square feet of heating surface to a 
horse power means nothing at all as regards its 
evaporative effect, and its performance cannot be 
accurately relied upon. 

This will be clearer to non -technical readers when it 
is stated that a single engine, having a single cylin- 



der, should produce a horse power upon 30 pounds of 
water evaporated into steam of 70 pounds gage pres- 
sure ; a compound engine, having two cylinders and 
working at from 6 to 10 expansions, will produce a horse 
power for an expenditure of 20 pounds of water ; and a 
triple cylinder engine, working at 16 to 30 expansions, 
should give one horse power for every 15 pounds of 
water evaporated into steam per hour, in all of the 
above citations. Now, the same boiler will supply all 
of these engines (in rotation) if the proper pressures 
for the work are carried, but the power developed is 
vastly greater with the high expansion engines than 
with the simple engine. Very much higher values 
could be given for high expansion engines, but the 
writer has taken the average. It seems plain, there- 
fore, that the power of a boiler begins and ends with 
its ability to evaporate certain quantities of water in a 
given time. 

Furthermore, the evaporative power of boilers de- 
pends largely upon the amount of coal burned upon 
the grate in a given time, so the power of a boiler of 
certain dimensions can be augmented over its normal 
power by using artificial draught of one kind or 
another, air driv^en in directly by a fan or air drawn in 
by induction, as with a jet or with the exhaust turned 
into the chimney. 

Take the case of a locomotive ; under the stimulus of 
the exhaust, a locomotive of say 1,200 square feet of 
heating surface and 18 square feet of grate surface 
will develop 600 horse power, but the normal capacity 
rating of a locomotive boiler under stationary boiler 
rules would be only 120 horse power. Each pound of 
coal boils off so much water into steam ; with forced 
draught rather less per pound of coal than with natural 
draught, but since 75 pounds of coal are burned in the 
same time (per square foot of grate) that 15 pounds of 
coal are burned by natural draught, nearly four times 
the amount of water is boiled into steam in a given time. 

The fact that high powers can be obtained from 
boilers of a given heating surface is well shown by fast 
yachts and by torpedo boats. A high speed steam 
yacht built last year has a boiler of only 1,200 square 
feet of heating surface, but this boiler has been worked 
up to over 600 horse power with quadruple engines 
and forced draught of great intensity. As regards this 
last, the punishment that a boiler will stand without 
giving up the ghost incontinently is astonishing, and 
water-tube boilers seem specially adapted to this 
method of driving them. The writer hesitates to men- 
tion all the reports he has heard in this direction, 
but it is asserted that the forced draught used on 
the tests of battleships and cruisers is so powerful 
that it will take the contents of a shovel off it when 
held to the mouth of a furnace. Forced draught, 
so called, is connnonly used, but it is only a feeble 
zephyr compared with forced draught when crucial 
tests are made. Of those who attend boilers at 
such times, it may truly be said, " the smoke of their 
torment ascendeth forever," and the flying coal dust, 
the roar of the fans, and the gases battling together in 
the furnaces, the stifling heat from the radiation and 
the temperature of the steam, the mere physical labor 
of handling so much coal rapidly, all these combined 
make an inferno rivaling that which Dante described. 
It is astonishing that men can endure the nervous 
strain entailed by the work itself and the knowledge 
that if a tube blows out or bursts under the cruel 
punishment it is getting, there is but a short shrift for 
all in the vicinity. The seven labors of Hercules did 
not include firing a Scotch boiler under an air pressure 
of six to seven pounds (and no one knows how much 
more) ; if they had, he would probably not have come 
off so well as he did, for many a modern Hercules has 
been dragged away from the front of the furnace where 
he had fallen prone under stress of his work. Outside 
of the boiler it is pretty bad, but what is it inside ? 
Shadrach, Meshach, and Abednego cast into such a 
fiery furnace would have shriveled into tinder before 
they reached the bridge wall ; it is a white hot hell of 
glittering intensity, of inconceivable temperature, and 
no eye but that of an eagle, which can stare the sun 
out of countenance, can gaze long upon its ferocity. 
And yet modern steel plates stand this furious work 
for hours together, and are, apparently, none the 

worse. 

♦ « • » ♦ ' 

A New^ Comet. 

Dr. William R. Brooks, director of the Smith Obser- 
vatory, Geneva, N. Y., discovered a new comet on the 
evening of October 20. Its position was R. A. 14 h. 
35 m. 10 s.; declination north 60° 26'. The comet being 
circurapolar, and hence remaining above the northern 
horizon all night. Dr. Brooks was able to secure a 
second observation the same night, just before day- 
light, through breaks in the clouds. Its position at 
that time was R. A. 14 h. 46 m. 30 s.; declination 
north 59° 32'. This shows the motion to be quite 
rapid in a southeast direction. The comet at the time 
ot discovery was in the constellation Draco. 

It is of good size, round, with central condensation, 
and visible in moderate sized telescopes. 

This is the twenty-first comet discovered by Dr. 
Brooks. 
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MOUNT LOWE ELECTEIC MOUNTAIN EAILWAY. 

To unite in one hour's ride the orange orchards, the 
vineyards, and rose gardens of Italy with the moun- 
tain scenery and pine forests of Norway would seem to 
be an impossible feat anywhere except m California. 
The '* Golden State," it must be borne in mind, is 
almost an epitome of the globe in its scenic features, 
its topography, and its climatic subdivisions. It is 
doubtful if the object lessons of glacial action can be 
studied anywhere to greater advantage than in the 
liigh Sierras of California, unless it should be in 
Alaska. Captain Button, the volcanologist, will say 
the same as regards the opportunities for studying out 
the past volcanic history of this coast ; and meteorolo- 
^'"ists can study every climatic zone, including that of 
I he heart of the Sahara, if through the seasons they 
will only station themselves at the varying altitudes and 
observe local conditions prevailing in California from 
tlie sea-level up to the summits, and beyond the same 
in the Pacific slope desert areas on the eastern base of 
tiie Sierras. The botanist and the zoologist will be 
equally rewarded. 

It is the total ensemble, however, of ocean, valley, 
coast, hills, and towering mountains that at once im- 
presses the beholder. It is not the gold, it is not the 
gigantic pumpkins, but it is the endless panorama of 
beauty and grandeur that unconsciously and per- 
manently takes possession of the true Californian and 
to which the many cultivated visitors of the Eastern 
States become equally attached. California, particu- 
larly in its southern half, is a condensed edition of the 
beauty and the sublimity of the North American conti- 
nent. The Grecian archipelago never rejoiced in a 
softer or pure atmosphere than that which enfolds the 
islands of this southern coast ; there are no more beau- 
tiful and productive orange orchards between Palermo 
and Turin than those found in the sheltered valleys at 
the base of the great coast ranges of Southern Cali- 
fornia ; while the Alps of Switzerland and Tyrol do 
not possess a more grandly picturesque beauty than 
those snow-covered summits, the splendid whiteness of 
which will soon bathe the roots of the orange and 
lemon groves in the form of rippling brooks. 

Standing on the high summits of the Sierra Madres, 
taking in at a glance the singularly harmonious and 
gracefully undulated landscape from crest to sea, it is 
difficult to realize that the oranges and roses are at 
least 5,000 feet below the pine trees against w^hich we 
lean. The ideal suburban town of Pasadena is ten 
iiiiles distant by the nearest mountain trail. Los 
Angeles, down yonder hill slopes, is some thirty miles 
away, while those frolicsome white caps, seemingly as 
full of merriment as the bathers themselves, are still 
further to the west, some fifty- five miles in all. 

The initiation and the successful construction of an 
electric railway connecting the sea shore with the sum- 
mits, the pine with the rose, the orange with the snow- 
ball, were due to Prof. T. S. C. Lowe, of Pasadena. 
With the exception of the electric road now in process 
of construction up to the Jungfrau glacier of Switzer- 
land, there is probably no enterprise identical in scope 
and attractiveness, nor one where greater obstacles 
have been surmounted. 

All the other systems of such mountain roads built 
for the purpose of making the natural attractions of a 
region available for the sightseer are constructed on 
the plan of a revolving cog wheel catching in a center 
rack-rail and operated by a steam locomotive. One of 
these roads lands one on top of a sulphurous caldron on 
the crest of Vesuvius ; the Rigi, pioneer of its class in 
Europe, gives one a delightful glimpse of the mountain 
meadows of the land of William Tell and its hundreds 
of glacial lakes ; the Pike's Peak rack-rail road lifts 
one up to an unparalleled view of a vast ocean of gray 
plains. But here on the summits reached by the 
Mount Lowe Railway, every one of the attractive land- 
scape features of the others has been included. Be- 
low us, seemingly w'ithin speaking distance, lies all the 
beauty of contour, the fragrance, as w^ell as the pro- 
ductiveness, with which we are accustomed to asso- 
ciate the classic lands of the eastern half of the Medi- 
terranean. Round about us are the massive uplifts, the 
great chasms, the waterfalls, and the evergreen forests 
associated with our ideas of Alpine fastnesses. In some 
respects, most impressive of all is that comparatively 
limited but effective reminder of North Africa, the 
Mojave Basin desert. There it lies, three hundred 
miles in circumference, at the base of these mountains, 
on the northeast flank of the range on which we are 
standing, while on this side of the range, embowered 
in luxuriant orange groves, is Pasadena. The Sierra 
Madres — mother range — is so placed as to apparently 
divide these natural antipodes equally in this part of 
the State. There is room enough and to spare, for this 
country is cast' in a gigantic mould, and these seem- 
ingly so antagonistic spheres sustain a remarkable and 
even beautiful relation to each other, which, however, 
cannot be touched upon here, except in passing and 
with a view of further enlisting the interest of students 
of nature in the endless object university here pre- 
sented. The great desert over to the east, with its con- 
tiguous areas in Nevada and Arizona, is undoubtedly 
the very latest and most remarkable theater of vol- 



canic action on this continent. To the east of the 
range Vulcan seems not yet through with his seem- 
ingly appalling reign, while every phase of natural evo- 
lution which should precede human occupancy ap- 
pears completed on the west side of this same range. 
It may be, however, that all this dreary incomplete- 
ness which so repels us is only another way of stating 
our lack of insight into Nature's laboratory. 

The ''Wise Men" who came to the Divine cradle 
hailed from the East ; they were learned, greatly so, in 
the lore of the stars, and they knew more about these 
stars than anyone else, because the great warm deserts 
that fringed their Arabian home had absorbed all 
needless moisture from the atmosphere, and so left 
them an endless succession of clear, starry nights from 
which to obtain their '' wisdom." For the same reason, 
these summits are ideal abodes for modern astrono- 
mers, one of whom. Dr. Lewis Swift, is already peruja- 
nently established here in the Mount Lowe Observatory. 

The comparatively close proximity of the great ocean, 
the wide expanse of fertile valley areas, and the 
mountains and deserts referred to, or perhaps, more 
correctly speaking, all these climatic and topographi- 
cal features, together cause another phenomena which, 
for beauty and uniqueness, can scarcely be surpassed. 
Reference is here had to the frequent spectacle of a 
vast billowy sea of snowy white mist, co-extensive 
with the entire distance between the mountains and 
the sea, and entirely covering the vast valley as if a 
ceiling were extended over it. It has well been termed 
a "Phantom Sea." It is the Southern Pacific coast 
variety of fog, which, in this respect, as in all others, is 
sui generis. 

Some twenty-odd years ago the passenger trains 
used to halt in the morning at a point high up in the 
foot hills of the Sierra Nevadas, just before descending 
into the Sacramento Valley. Here it was possible to 
observe this remarkable atmospheric effect, the result 
of mingling the ocean humidity with the warmer at- 
mospheric conditions prevailing in the valley, and with 
the still greater variations of density and tempera- 
ture as it begins its ascent along the mountain walls. 
The impression left on the beholder of such a specta- 
cle, he himself standing in clear air, is one never to be 
forgotten. In Southern California these fogs are not 
so dense as in the northern half of the State, because 
the average temperature, both of ocean and vaileJ^ is 
higher. This implies greater buoyancy and more 
elastic movement of the '' Phantom Sea." 

These fogs never rise above 2,500 feet, thus leaving 
the mountains above in transparent sunshine, giving 
the beholder a clear and distinct view of all below. 

It is sincerely to be hoped, in the interest of meteor- 
ological science, that Prof. Lowe's great desire to found 
a scientific school for the study of the meteorological 
conditions prevailing in a region so fruitful in atmo- 
spheric effects may be realized. 

The cable incline, which constitutes the first division 
of this mountain road proper, is one of the most success- 
ful railroad devices of its kind in practical use in the 
world. 

The electric power is transmitted by large copper 
conductors to the Echo Mountain power house, in 
which is a 100 horse power electric motor, which makes 
800 revolutions per minute. By a series of gears the 
revolutions are reduced from 800 to 17 per minute, 
which is the speed at w^hich the massive grip-sheave 
turns. The grip-sheave consists of a heavy wheel 
which carries some 70 automatic steel jaws. As the 
wheel revolves, these jaws close and grip an endless 
cable, to which the cars are permanently attached. By 
this method there is practically no wear whatever to 
the cable. It is not strained and chafed by the con- 
stant operation of gripping, as on the street railway 
cars, where the inertia of trains of cars of many tons 
weight has to be overcome by the gripping of the ever- 
moving cable. 

So much for the incline division. From the end of this, 
1. e., starting from the Echo Mountain House, begins 
the overhead trolley road, which reaches the " Alpine 
Tavern " after a rapid and remarkable ascent by which 
the very heart of the range is penetrated, and over five 
miles of steep mountain grades are surmounted in the 
space of thirty-five minutes. The terminus of this 
Alpine division connects with some 30 miles of most ex- 
cellent bridle paths and carriage roads, leading in all 
directions over the crest and through the range. 

All European travelers will recall with pleasure the 
charming effects obtained at the mountain resorts in 
Switzerland by turning fiashlights of colored rays on 
nearby mountain cascades. At the summit of Mount 
Lowe this idea is applied on a scale and under atmo- 
spheric conditions never before available. The gigan- 
tic searchlight which Avas placed on the top of the 
Liberal Arts building w^as one of the well remembered 
sights of the World's Fair. As its rays were projected 
up to the northward on the passing steamer or on the 
merry crowds of the "Midw^ay," it constituted an un- 
failing source of comment and awakened endless curi- 
osity, but it is doubtful if the inventor of that appli 
ance himself had any idea of the latent possibilities of 
his instrument under conditions such as obtain at 
the summit of Mount I^we. 



Until this great searchlight was established in its 
present location its powers could not be brought out, 
on account of its location so near the general level of 
the surrounding country. Here, however, it is so 
located that its rays can be seen for 150 miles out on 
the ocean, and the most distant mountain peaks can be 
made visible. The beam of light is so powerful that its 
full sweep illuminates the peaks of mountains which 
are hundreds of miles apart. 

It is of 8,000,000 candle power, and stands on a 
wooden base, built in octagon form, which has a dia- 
meter of about 8 feet. The searchlight itself stands 
about 11 feet high and its total weight is 6,000 pounds, 
yet it is so perfectly mounted and balanced that a child 
can move it in any direction. 

The reflecting lens is 33^ inches thick at the edges 
and only j\ of an inch thick at the center, and weighs 
about 800 pounds. The metal ring in which the lens is 
mounted weighs about 750 pounds, the total weight of 
lens, ring, and cover being about 1,(500 pounds. This 
great mirror is mounted at one end of a big druuj, the 
outer end of which is furnished with a door, consisting 
of a narrow metal rim. in which are fixed a number of 
plate glass strips -f^ of an inch thick and 6 inches wide. 

Prof. T. S. C. Lowe is one of the greatest living scien- 
tific aeronauts. While engaged as such he presented to 
President Lincoln the idea of aiding Gren. McClelian's 
operations on the Potomac by a regular system of 
observations of the movement of the enemy by means 
of captive balloons to be made a part of the equip- 
ment of the army. Prof. Lowe carried this plan into 
successful operation and earned international fame for 
his achievement. Many of the foremost institutions 
of learning in the United States and abroad have re- 
cognized his discoveries and scientific achievements. 
He is especially desirous that the practical scientiilc 
opportunities made available at Mount Lowe shall be 
utilized to the fullest extent, and he hopes to see es- 
tablished fully equipped stations for meteorological 
and astronomical research in the Sierra Madres. He 
would see in such establishments the cro waning achieve- 
ment of his long, useful, and most honorable career. 
Could the many wealthy patrons of science and art in 
the far East see and realize these opportunities as they 
only can be seen and realized by personal observation, 
it is believed there are scores of men who would hasten 
to identify their names with this unique and worthy 
enterprise. Olaf Ellison. 

^ < « > ^ ■ 

Mausers vs. Krag-Jorgensens. 

While no decision has yet been made as to what shall 
be done with the Spanish Mauser rifles which arrived 
at the United States Arsenal recently, it is expected 
that, after having been cleaned and repaired, these 
weapons will be sold to the public as curiosities. 

Officials at the arsenal state that these Spanish guns, 
besides being in every way inferior to the Krag- Jorgen- 
sen rifles used by our regular army, show rough and 
ignorant usage at the hands of the Spanish soldiers. 

The main difference between the Krag and the 
Mauser is that, while both are bolt guns, the former 
has a magazine which, filled with five cartridges, can 
be cut off so as to make the rifle practically a single 
shooter; the latter's magazine cannot be so cut off. It 
is, therefore, really a repeating rifle. Furthermore, in 
the Krag the bolt is opened and. closed by the action of 
cams, while with the Mauser the soldier has to com- 
press the main spring by direct force. 

It .is probable that these Mausers will be sold for not 
less than $15 apiece, so that for every one sold the gov- 
ernment will be a little more than reimbursed for the 
manufacture of one Krag-Jorgensen, which, as made at 
the arsenal, costs $14.50. 

Several Krags have arrived at the arsenal for repairs, 
after having been used by rough riders. They show 
that they can stand very hard usage without impair- 
ing their efficiency, proving thereby the excellence of 
their pattern, manufacture, and material. There are 
two which, after having been carried through the surf, 
fllled with sand, and wet with water, and after having 
gone through all the fighting, were quite ready for use 
just as they were when they arrived, without any 
cleaning or oiling. The butt of one of these — carbine 
pattern — was split and perforated by a Mauser bullet, 
which most likely bored a hole also through the arm of 
whatever rough rider held the gun at the time. 

One of the reasons for the inferiority of the Mausers 
is that they are made by contract by a firm in Berlin, 
Germany, while our guns are made at the Springfield 
Arsenal, says The Springfield Union, under the direct 
supervision of ordnance officers. Our guns are there- 
fore exactly alike, one to the other, while the material 
and workmanship of the Spanish rifles show many 
degrees of quality. 



In Austria the manufacture of bicycles is making 
rapid progress. The lowest estimate of the 1897 output 
is 70,000 wheels, which is nearly double the amount 
produced in 1896. Exports increased from 5,735 bicy- 
cles in 1896 to 8,690 in 1897, or 69 per cent, while the 
production increased 66f per cent (28,000 bicycles more 
than in 1896), and imports 37f per cent (815 bicycles).— 
Uhland's Woehenschrift. 
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THE HAVANA. FLOATING DEY DOCK. 

There is one feature in the accompanying illustra- 
tion of the Havana floating dry dock which proves 
that the photograph from which it was made must 
have been taken prior to the recent Spanish war. We 
refer to the armored cruiser " Vizcaya," which was evi- 
dently lying to the right of and a little astern of the 
dock at the time the photograph was taken. It will be 
remembered that the "Vizcaya" was on her way to 
New York at the time of the destruction of the "Maine,'' 
and that after spending a few days in port she left for 
Havana. Here she was joined by one of her sister 
ships, the two in company starting for the Cape Verde 
Islands a few days before war was declared. The pres- 
ent illustration shows the vessel during this her last 
visit to Havana, and it possesses special interest as 
being the last view taken of this vessel before she 
was destroyed in the Santiago engagement. 

The vessel shown in the dock is the Spanish cruiser 
"Alfonso XII.," which was built at Ferrol and launched 
in 1887. She is built of steel and displaces 3,090 tons. 
Her length is 270 feet 10 inches ; beam, 42 feet 7 inches ; 
and maximum draught, 16 feet 5 inches. She is a 



conditions, 42 feet 6 inches, and freeboard, 4 feet 2 
inches. 

The dock is of a comparatively new type and only a 
few on this system have as yet been constructed. One 
of these, illustrated in the Scientific American 
of September 24, 1898, was built for the great German 
hipbuilding yard at Stettin. In its construction and 
operation it may be described as a compromise between 
a graving and a floating dock. A graving dock is an 
excavation made in a foreshore, lined with masonry or 
timber, and closed at its entrance by a movable gate. 

If such a dock were built of steel and its bottom 
were of suflBcient strength to carry a vessel on its mid- 
dle length, it would be independent of the sup- 
port of the ground and might be used as a floating 
dock. That belonging to the British government at 
Bermuda is a floating dock of this description. A 
floating dock is merely a watertight box or pontoon 
into which water can be admitted or pumped out as 
required, the ship being lifted or supported simply by 
the displacement of the pontoon, which, consequently, 
must be sufficient to carry the weight of the ship, that 
of the pontoon itself, and the weight of the walls of 



wall, which are furnished with connecting cables, so 
that each can serve the whole dock. The pumping 
machinery is capable of lifting a warship in two and 
one-half hours. 

An important feature of the dock is the arrangement 
by which any portion of it can be examined, cleaned, 
and painted. Each pontoon can in turn be detached, 
lifted, and hung on the side walls, where any necessary 
work can be done upon it. The underneath por- 
tion of the walls may be exposed for cleaning and 
painting by careening the structure. It is this quality 
that gives the dock the name of self-docking. 

After its completion the dock was manned by a cap- 
tain, officers, engineers, and crew and towed success- 
fully across the Atlantic from the English yard where 
it was built to Havana Harbor. 

The manila hawser used for the towing was 22 inches 
in circumference and weighed about five tons. The 
total cost of the structure was $900,000. 



A Higber Peak tban Mount St, Slias. 

The report from the geological survey party under 
Mr. Gr. H. Eldredge, which has just returned from the 




THE HAVANA FLOATING DRY DOCK. 



single screw ship, her engines of 4,800 horse power driv- 
ing her at the rate of 17^ knots an hour. The arma- 
ment consists of six 6'2-inch Hontoria guns, two 2'7- 
inch, six 6-pounder, four 3-pounder rapid-fire guns, 
and five machine guns. This vessel is to be distin- 
guished from "Alfonso XIII.," a more modern pro- 
tected cruiser of 5,000 tons and 20 knots speed, and the 
auxiliary cruiser of the same name. 

The big floating dock, of which so much has been 
heard in the last few months, was built to the order of 
the Spanish Colonial Office for use in the harbor of 
Havana. It was rendered necessary by the late Cuban 
insurrection, which necessitated the maintenance of a 
large fleet in the waters of the Gulf of Mexico. The 
bottoms of vessels grow foul very rapidly in the warm 
waters of the tropics, and it is necessary to dock, clean, 
and paint them at frequent intervals. With a view to 
the dock being able to accommodate the largest battle- 
ships and the big liners of the Spanish merchant ma 
rine, the dock was given unusually large dimensions 
as follows : Length over all of the dock, 450 feet ; clear 
width between the broad altars, 82 feet ; deptn over 
the sill, 27 feet 6 inches ; draught of water under these 



the floating dock. This requires a depth of water 
which is sometimes unattainable. The Havana dock 
combines in one single structure the advantages of 
both types. It is an ordinary two-sided floating dock 
of an over-all length, as stated, of 450 feet, with a lifting 
power of 22 tons per foot linear. It has the advantage 
that, having no end gates, such as are carried by the 
dotk at Bermuda, a ship of a greater kngth than 
the dock may be received, the ends of the vessel 
overhanging the dock to a considerable extent, if neces- 
sary. The dock consists esspntially of the pontoons, 
which afford the required buoyancy, the high sides or 
walls which regulate the descent of the pontoons below 
the water and also afford the necessary stability, and 
the movable caisson or gates, which latter are only used 
when it is required to increase the lifting power of the 
dock. 

In the Havana dock each pontoon is divided into 
four watertight* compartments, and each wall is di- 
vided below the engine deck into five watertight 
compartments. Each ot these can be emptied of wa- 
ter by means of an electrical pumping installation, 
which consists of two generating plants, one for each 



Cook's Inlet country, asserts that it has discovered the 
highest mountain in North America. The peak, which 
is higher than Mount St. Elias, is situated in Alaska at 
the right of the Sushitna River. The government top- 
ographical* engineer took triangulations, and, accord- 
ing to his calculation, the height of the peak is more 
than 20,000 feet. The mountain was named " BuU- 
shae," which was the exclamation of the Indian 
guide when the peak was discovered. The mountain 
is extremely precipitous, and the members of the sur- 
vey are of the opinion that the ascent will be almost 
impossible. 

m t • i m 

A Brazilian correspondent writes as follows : Ma- 
chines for treating coffee, used in Brazil, are made in 
the United States, but require improvement in view of 
local conditions. Thus the coffee driers are very un- 
satisfactory, and the inventor of a thoroughly effective 
drier would reap a fortune in Brazil. Driers as now 
made use too high a temperature and the product is 
not uniform. It seems the solution of the problem 
would lie in the use of comparatively low temperatures 
and of an exhausting pump. 
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THE DIBiaiBLE BALLOON Ot BE SANTOS-DTTMONT. 

On the afternoon of September 20 M. De Santos-Du- 
inont, a well known Parisian sportsman, made a highly 
interesting experiment with a balloon of his 
own invention in the Jardin d'Acclimata- 
tion. 

The aerostat, a cylinder tapered at both 
ends, was made by M. Lachambre, a con- 
structor of military balloons. According to 
L'lllustration, the gas-bag is 82 feet long, 
11 feet 10 inches in diameter, has a capacity 
of 6,569 cubic feet, and is made of exti'a 
light Japan silk, rendered waterproof by 
means of a special varnish. This gas-bag is 
provided with a small compensating balloon 
having a capacity of 883 cubic feet, and with 
two automatic aluminium safety-valves, one 
controlling the gas, the other controlling the 
air supply.' 

On each side of the balloon and at a conve- 
nient height there is sewn to the material a 
horizontal gusset 533^ feet long, in which 
small wooden rods one foot long are secured. 
To the middle portion of each of these 
wooden rods thin cords are fastened, to 
which the rigging is secured. The rigging, 
by means of which the car is suspended, con- 
sists of cotton ropes running through box- 
wood thimbles, and dispenses with the usual 
network of cords and with a covering for the 
balloon,thus decreasing the weight and facili- 
tating inflation. For further security, ropes 
sewn in the material and covering the upper 
part of the gas bag form a network which 
unites the two gussets by means of which 
the car is suspended. 

The car itself is made of rattan and willow 
with a skeleton of chestnut wqod, and is at- 
tached to the rigging by means of an inter- 
uiediary steel trapeze bar. The weight of 
the entire balloon, including the engines and 
rudder, is 114 pounds. 

The motor used by De Santos-Dumont is 
of the kind usually found on automobile tri- 
cycles, but is, however, provided with two 
superposed cylinders. This is said to be the 
first time that motors of this type have been 
used on aerostats. Firmly secured to the car 
and placed at a. distance of 33 feet from the 
gas-bag, the motor drives an aluminium screw 
32 inches in diameter at the rate of 1,000 to 
1,200 revolutions per minute. The motor 
develops an energy of 3 to 33^ horse power, 
and with its accessories and with the screw 
weighs 154 pounds. In the perspective view 
of the car, A and B represent the super- 
posed cylinders; O, the screw propeller ; i), 
bobbins ; £J, escape pipes ; F, the carbureter; 
G, the admission pipe ; H, the fuel reser- 
voir. After having been cast loose, the aero- 
stat, driven by its 
screw, ascended 
rapidly. As it 
rose, the aerostat 
several times en- 
circled a captive 
balloon in the 
grounds, and 
finally took a 
course in the di- 
rection of the Bois 
de Boulogne at an 
altitude of 650 
feet. M. De San- 
tos-Dumont was, 
however, soon 
compelled to 
cease his experi- 
ments on account 
of a defective air 
pump that sup- 
plied the small 
compensat ing 
balloon; the aero- 
stat, losing its 
rigid form, col- 
lapsed. 

While at a 
height of 1,300 
feet above the 
ground, the aero- 
naut opened the 
valve in order to 
hasten his de- 
scent and to avoid 
tailing into the 
Seine River, to- 
ward which the 
lower currents of 
air were driving 
him. The descent 
was made without 
difficulty. 



Berlin's Drug Stores. 

The German drug store is always a mystery to the 
American when he first becomes one of its customers, 
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THE GAB AND THE MOTOB. 



says The New York Sun. It is hot nearly so compre- 
hensive as the American institution of the same kind. 
The apothecary's department, which is only one feature 
of the American drug store, is an independ- 
ent establishment in Germany and is de- 
voted to the filling of prescriptions and the 
duties of the apothecary. The *' droguerie," 
quite a separate place, provides half tlio 
articles customarily found here in the drug 
store. It is to the droguerie that one must 
go for soap, tooth-brushes, drugs in the 
pure, and all of the articles not dealt in by 
the apothecary. The division may be a 
convenient one after the mysteries have been 
mastered, but it is confusing at first. 

Another peculiarity of the apothecaries is 
that most of them have names displayed. 
That custom dates from the earliest days of 
their history. One of the most famous in 
Berlin closed its doors the other day, and 
the incident recalled some interesting facts. 
The old names of the shops have survived to 
some extent, although the purely fantastic 
names have given place to others better 
suited to the commercial exigencies of mod- 
ern times. The city to-day possesses 164 
shops of apothecaries, and many have adopt- 
ed names taken from the street, square, or 
region in which they are situated. There 
are fifty-six of these, and nineteen are known 
on4y by the names of their proprietors. 
Nineteen are named after birds, the eagle 
having ten named in its honor. There are 
all sorts of eagles among these ten, black, 
red, and white. Other names include wild 
animals, mythological names such as Miner 
va and Flora, and royal titles like Fried ncl 
and Augusta Victoria. Most curious are 
those called after famous historical person- 
ages, such as Arminius, Roland and Sieg- 
fried. One difference between the early 
days in Berlin and the present is the prac- 
tical disappearance of the French apotheca- 
ries. In 1780, when the first count was taken, 
three out of twenty-one were French. Twelve 
of these original places are known to-day by 
the names they bore then. 

^ < > > »i 

rrUe ** Al»ft>aiaa^» Class of Battlesliips. 
In our article in the last issue of the 
Scientific American on the launching of 
the ''Illinois" we instituted a comparison 
between the ''Alabama" and the '' Cano- 
pus" of the British navy. The ''Illinois" 
is one of three identical ships, the "Ala- 
bama," "Wisconsin," and "Illinois," and, 
as is customary in naval matters, the class is 
named after the first vessel of the class to be 
constructed — in this case the " Alabama." 
Our readers will therefore understand that 
the comparison is 
made with the 
"Alabama," a.^ 
representing t h r 
class, and thai 
everything that is 
said of this vessel 
applies equally to 
the "Illinois," 
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Wooden vessels 
such as pails, bar- 
rels, etc., often be- 
come so dry that 
the joints do not 
meet, thus causing 
leakage. In order 
to obviate this 
evil, stir together 
60 grammes hog's 
lard, 40 grammes 
salt, and 33 gram- 
mes wax, and al 
low the mixture 
to dissolve slowly 
over a fire. Then 
add 40 grammes 
charcoal to the 
liquid mass. The 
leaks in the vessels 
are dried off well 
and filled up with 
the putty while 
still warm. When 
the latter has be- 
come dry, the bar- 
rels, etc., will be 
perfectly tight. If 
any putty is left, 
keep in a dry place 
and heat if to be 
used again.— Der 
Seifenfabrikant 
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THE NEW BUILDINGS OF PEINCETON 
UNIVERSITY. 

The history of the hbrary of the College of New Jer- 
sey probably began with the college itself, but the first 
mention of it is in the resolution of the Board of Trus- 
tees in 1755 authorizing the president to purchase a 
bookcase for the college. From the modest beginnigg, 
when one bookcase could contain all of the literary 
treasures which the college possessed, the library has 
grown until it now has over 150,000 volumes, and is one 
of the best arranged and most usable libraries which 
belongs to any university. 

The Chancellor Green Library, an octagonal building 
with pavilions, was built in 1872, and was arranged to 
accommodate 100,000 volumes. It was in many respects 
a model library building for a college library, but the 
phenomenal growth of the collection during the years 
following the erection of the building was such that as 
early as 1888 the librarian recorded the fact that the 
building was already overcrowded. During the next 
seven or eight years volumes were stored in the cellar 
and attic, and still the building was inconveniently 
overcrowded. In connection with the Sesqui-centen- 
nial celebration a donor, whose name is still withheld, 
came forward and offered to provide a thoroughly ade- 
quate extension of facilities by the munificent gift of a 
building which was to cost $(500,000. Shortly after Dr. 
C. E. Green made provisions for extensive improve- 
ments to the Chancellor Green Library, so that the 
library building to-day consists of the Chancellor 



which forms the subject of our large engraving, is a 
quadrangular building 160x155 feet square, two and a 
half stories high, and is built in the so-called English 
collegiate style. The center is occupied by a court 
75X75 feet. The building running around tne quad- 
rangle is 40 feet wide, which is considered the proper 
width for a stack room. The building is two stories 
and a half high in the seminar rooms, five stories in the 
stack rooms, and the towers are higher still. After the 
gift was presented through Mr. M. Taylor Pyne, plans 
were submitted, and those of W. A. Potter, of New 
York, the architect of the old library, were accepted 
and work was begun August 2, 1896. Great care was 
used in the selection of an architectural style which 
was thoroughly practical for the library of a great 
university. As a matter of fact, the hollow quadran- 
gle is the most practical form for a library, as it allows 
of indefinite expansion in the same form and permits of 
obtaining light from both sides. The building and the 
connecting passageway contains the delivery room, the 
stack rooms, and about 40 smaller rooms for various 
purposes, including 10 administration rooms, 16 for 
seminar work, 13 for machinery, toilet, etc. It has the 
latest systems for heat, light, and ventilation and is 
provided with electric light, interior telephone system, 
two electric elevators, etc. The stack rooms have a 
capacity for 1,250,000 books and occupy a room run- 
ning all around the quadrangle. Roughly speaking, all 
of the north and south portions of the building, except 
at the ends, are taken up in this way. The stack is 



they are catalogued. The room in the east tower is 
furnished with two stories of stacks, which are used 
for the '' purchase system " of the collection, the book- 
sellers' catalogues, clippings, recommendations, etc., 
which form the apparatus from which the list of books 
most needed for the library is being prepared. The 
list at present includes 200,000 volumes, which is being 
increased to 500,000. 

A special feature of the new library building is the 
provision for what is known as seminar rooms or rooms 
for instruction in the methods of research. This in- 
struction is chiefly intended for post-graduates, and 
necessitates having the actual sources immediately 
about the instructor and the handling of them by the 
pupil. This is peculiarly a method of book research 
and corresponds for the historical, philological, philoso- 
phical science to the laboratory for instruction in the 
physical sciences. There are nineteen seminar rooms, 
measuring 27 by 22 feet each. The basement contains 
the printing, binding rooms, and for storage and ma- 
chinery. Four portrait statues on the west tower are 
by J. Massey Rhind, and represent James Madison, 
Oliver Ellsworth, President Witherspoon, a signer of 
the Declaration of Independence, and President 
McCosh. In many respects the library of Princeton 
University is tlie most remarkable in the world. It is 
planned primarily for university use, and no essential 
convenience has been sacrificed for mere architectural 
effect, and ample provision is offered for necessary 
growth. The rooms are planned for econonjical ad- 
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Green Library and the new library building, which 
together represent an investment of about $800,000, 
and which affords storage room for 1,250,000 volumes. 

The Chancellor Green Library building consists of a 
central octagon with two wings, which are themselves 
an elongated octagon. One of them may be seen at 
the very left of our engraving. The extreme length of 
the whole building from wing to wing is 160 feet. The 
central octagon is 64 feet in diameter and 50 feet high. 
It contains an elevated floor about 12 feet from the 
floor and 16 feet wide. The wings were used for trus- 
tee and administration rooms. The architect was W. 
A. Potter, of New York. The Chancellor Green Li- 
brary has now been fitted with a complete system of 
forced ventilation and a complete system of electric 
lighting. It is now used as the general reading room 
and will accommodate 200 readers or more. Reference 
books are shelved in this library. This room contains 
the desk of the reference librarian, whose office it is to 
assist investigators in their studies, and it is connected 
with all parts of the building by telephone, so that 
any book in the stack rooms can be sent for at any 
time and it will be delivered at the desk of the reader 
by a page. 

The new library building is connected with the 
Chancellor Green Library by the gallery shown in our 
smaller engraving, which measures 50x20 feet. This 
is used as a delivery room. The room is handsomely 
finished with a brown-stained paneled oak celling and 
mosaic fioors. It contains the delivery desk and here 
readers must present their tickets before they at:e ad- 
mitted to the stack rooms. The new library building. 



what is known as the library bureau system and con- 
sists of five stories, each being 7}4 ^^^^ high. The con- 
struction is of iron, steel, and glass, except the shelves, 
which are made of wood. The shelves are supported 
on brackets attached to a center upright. The light 
and graceful structure of the shelving system with the 
glass fioor makes the stack room particularly attrac- 
tive from a technical standpoint. Evenon the ground 
fioor practically the same amount of light is obtained 
by the use of glass prisms. It is expected that the 
electric light will not be needed in the daytime, only 
on the very darkest days and toward the end of the 
afternoon. The whole building, however, has been 
fitted with electric light, so that it can be open in the 
evening, if desired. 

Immediately adjoining the delivery room in the 
northwest corner of the stack is an exhibition room 40 
by 50 feet, with an alcove 12 by 25 feet which has been 
made by leaving out two stories of the stack for this 
space and fitting this up with oak cabinets and show 
cases. The alcove contains the unique collection of 
portrait masks presented by Mr. Laurence Hutton. 
The northeast corner of the building is occupied by 
the administration room proper. Cataloguing is done 
in the corresponding rooms on the second fioor. On 
the third floor there is a room for the cataloguing of 
periodicals and pamphlets. The ordering room is con- 
nected with the cataloguing room by a small electric 
I elevator. Books are brought into the former room by 
a door opening under an arch of the east tower. After 
I they have been checked up with the order slips they 
I are taken on the elevator to the floor above, where 



ministration and supervision with the fewest number 
of attendants possible. Natural light is provided in 
every room and the accommodations for special read- 
ers near the books is unexcelled, and no shelf is higher 
than a person can reach. 

PrincetoTi University is also fortunate in possessing 
another new building which has added greatly to the 
architectural appearance of the lower end of the cam- 
pus. '* Blair Hall" is a dormitory building, costing 
$150,000, and was the gift of Mr. . John I. Blair. Our 
engraving shows the approach to Blair Hall from the 
railway station. The building stands at the end of the 
elevation upon which the college buildings are erected, 
overlooking the valley, and through the archway may 
be seen Alexander Hall, one of the most imposing 
buildings on the campus. 

The new dormitory building is approached from the 
station by a flight of bluestone steps, twenty-five feet 
wide. These steps give access to the tower, which is 
four stories in height, and is terminated by a machi- 
colated parapet and four battlemented tourelles. The 
tower passageway, with its fine groined roofing, is a 
very effective approach to the buildings scattered about 
the campus. The building proper is long and narrow, 
being shaped somewhat like the letter Z. The section 
at the left of the tower is 143 feet long, the section on 
the right is 9;^ feet 8 inches long, and the third section, 
which projects from this, is 50 feet long. The width in- 
side the walls is about 32 feet. 

The building is of the ordinary stone which is com- 
mon near Philadelphia, and the face of it is roughly 
tooled off. The color is a warm yellowish gray. The 
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stone at the windows, doors, and quoins and all stone 
for carving is Indiana limestone. The roofing is of 
Vermont green slate. In plan the dormitory consists 
of a series of isolated blocks entirely separate from 
each other. Access is given to these apartments by 
eleven different entrances, in each of which is a stair- 
case leading to the second story. Eight students live 
in each section, but in two or three 
instances the number is increased. The 
total capacity of the building is 110 
students. Each student has a bed- 
room, and two students have the use 
of a common study or sitting room. 
This arrangement gives much more 
privacy and comfort than in a large 
dormitory, which may have from fifty 
to a hundred apartments. The archi- 
tects are Messrs. Cope & Stewardson, 
of Philadelphia, Pa. 

»<(•-« 

A Ne\ir Spectroscope. 

What is the most remarkable ad- 
vance in optical research in many 
years, in the judgment of experts, is 
the invention of a new form of spec- 
troscope by Prof. A. A. Michelson, of 
the Ryerson Laboratory, University of 
Chicago. He has been using it this 
year for investigations of great delifja- 
cy, and descriptions of it are now 
creeping into the technical publica- 
tions. 

The old style of spectroscope was 
made with a prism. This broke up a 
ray of light into the constituent colors 
and spread them out in a rainbow- 



Naturally, so soon as spectroscopic work was under- 
taken by the astronomers, it became desirable to 
stretch a spectrum out as far as possible, in order to 
separate adjacent lines. Hence a train, or series, of 
prisms was used, instead of a single prism. Thus a 
higher *' dispersion " was secured, and the lessons of 
the lines in solar, planetary, and stellar spectra could 
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After a little it was found that an excellent spectrum 
could be obtained by a piece of apparatus quite unlike 
the prism. A small mirror, slightly concave, was ruled 
with fine parallel lines. This device, called a '' dif- 
fraction grating," has been improved wonderfully by 
Prof. H. A. Rowland, of Johns Hopkins University. 
His principal achievement in this field was in devising 
the machinery for ruling the lines. 
Many of the best gratings are only a 
few inches in diameter, but have from 
10,000 to 20,000 lines to the inch ! It is 
said, though, that the famous ruling 
engine in Baltimore is capable of cut- 
ting over 100,000 lines to the inch. The 
narrowness of such scratches is almost 
inconceivable. 

The grating is superior to the prism 
in two respects. It is more compact 
and manageable and it has a higher 
dispersive power. In the latter respect, 
if not in the former, the new instru- 
ment of Prof. Michelson surpasses the 
grating. The best gratings now in 
service have a resolving power of 100,- 
000. That of the spectroscope which 
Prof. Michelson has recently been us- 
ing is 300,000, and he expects soon to 
have one that will rate at 500,000. 
With such an inquisitor the physicist 
is sure to get at a host of secrets hith- 
erto beyond his ken. 

The general arrangement of this in- 
strument is easily understood even by 
one who does not master the principle 
on which it works. A series of glass 
blocks, shaped something like rathev 
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tinted band, the red at one end and the violet at the 
other. If the ray proceeded from the sun, the prismatic 
ribbon was found to be crossed by a number of black 
lines. If it emanated from incandescent vapor, the 
lines were bright instead of dark. The position of these 
lines along the spectrum, which can be measured with 
great precision, tells the scientist a good deal about 
the nature of the substance that emits the light, and 
reveals something in regard to its motion if, as is often 
the case, the object under examination be a star. 



be more rapidly grasped. With faintly luminous ob- 
jects, like nebulae and very small stars, only a limited 
degree of dispersion is practicable ; for when a spec- 
trum is greatly expanded it becomes less and less visible, 
and beyond a certain point it will not reveal anything 
to the spectroscopist. On the other hand, when the 
light is intense, like that of the sun, and when it is 
important to distinguish positively between lines that 
occupy nearly the same position, the utmost separa- 
tive power is wanted, and it can be used with safety. 



thick dominoes, compose it. An idea of their appear- 
ance and position can be obtained by imagining these 
blocks to be placed on edge, on a table or other hori- 
zontal surface, close together, with the face of one 
against the back of the next. The spectroscope at 
the Ryerson Laboratory has eighteen of these pieces 
and they are all about seven-eighths of an inch thick 
(18 millimeters, to be exact). It may be assumed that 
they are all of the same width, say three-quarters 
of an inch, and as they stand on their edges, the 
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'* width "here means height above the surface of the 
table. 

But the lengths vary. If a ruler or other straight 
edge be brought against the series, so as to bring their 
left-hand ends in a line, it will be discovered that the 
other ends do not match, but constitute a regular flight 
of steps. The first domino is an inch or more long. The 
second is shorter by 1 millimeter. The third is 2 milli- 
meters shorter. The eighteenth is 18 millimeters shorter, 
and therefore is not more than a third of an inch 
long. 

When this instrument is in use, the ray of light to be 
analyzed is sent through the whole series from the 
wide to the narrow end ; and the magnifying appara- 
tus or eyepiece is placed next the latter. It will be 
perceived, therefore, that if the beam be wide enough, 
this succession of events will ensue : After going 
through the first plate in the series, most of the light 
will pass on through the next one, but a small portion 
of it will come out into the open air, in consequence 
of the diminution in size of the second block. That 
portion which comes out will travel parallel with that 
which goes into the second plate, but it will move a 
trifle faster, because the glass offers some resistance to 
its progress— only a little, yet enough to produce a cer- 
tain peculiar optical effect. 

At each step in the series this phenomenon is re- 
peated. Another small portion of the original beam 
comes out into the air, but continues to go on in an 
unchanged direction. At the further end of the in- 
strument, then, there are eighteen slices of the beam, 
each traveling at a slightly different rate. 

The retardation in the progress of the light amounts 



to 20,000 waves for each plate it goes through. There- 
fore, the small portion of the original bundle of rays 
that has traversed the whole eighteen plates is about 
360,000 waves behind the portion that did not go 
through any of them. So soon as one recalls the fact 
that color is due merely to differences in the rate of 
vibration, he can see that this gradual retardation 
must break up the beam, not into all the colors of the 
rainbow, but into infinitesimal ly delicate shades of 
some one hue. The instrument is not intended to give 
a full spectrum, but to examine microscopically a 
minute portion of it. 

Owing to its peculiar shape. Prof. Michelson calls 
his device an "echelon spectroscope." Although the 
design is exceedingly simple, the construction is un- 
speakably diflBcult. The plan here employed for treat- 
ing a light ray makes necessary a degree of uniformity 
in the thickness and levelness of the plates that can 
scarcely be imagined by the uninitiated. Workman- 
ship of the most wonderful precision is required in the 
process of manufacture. In practice, the optician 
would make one little plate of glass of the proper 
thickness and smoothness, having, as the mathema- 
ticians say, " perfectly plane and parallel surfaces," and 
then cut this up into the proper number of pieces. — 
New York Tribune. 



According to British patent No. 11,695, of May 11, 
1897, an alloy of 63 parts of iron and 37 parts of nickel 
has a coefficient of expansion almost equal to naught, 
and is therefore particularly adapted for scientific in- 
struments, for water tubes for boilers, etc. — Stahl und 
Eisen. 



Tlie Current Supplement. 

The current Supplement, No. 1191, contains many 
articles of great interest. The **Grhost Dance," by 
Cosmos Mindeleff, is continued and is illustrated by en- 
gravings from the reports of the Bureau of Ethnology. 
This series of two articles is particularly interesting in 
view of the uprising in the Northwest. The '' Trunk 
Trick" describes an interesting trick which has proved 
very popular in Paris and London, and is fully illus- 
trated. **The Improved Photogravure Process for 
Printing from Stone, Aluminum, Zinc, and Copper," by 
Benno Koerner, gives practical directions for working 
the same. ''The Opening Address before the British 
Association," by Prof. W. F. R. Weldon, President of 
Section D, discusses the principal objections which are 
urged against the theory of natural selection and de- 
scribes the way in which these objections may be met. 
" Recent Advances in Science," by Prof. Virchow, is 
also a most important paper. An article on '' Phos- 
phorescence " completes this issue. 
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RECENTLY PATENTED INVENTIONS. 
Agricultural Implements. 

THRESHING MACHINE.— James E. Wood, Het- 
jand, South Dakota. With the automatic bundle-feed- 
er and rotary threshing cylinder of this machine are con- 
nected an intermediate band-cutter composed of a rotary 
shaft having a series of curved cutters or blades, and 
a vibrating table provided with slots for the blades, the 
table being hinged in the rear of the shaft and extending 
forward of the latter to a point contiguous with the cyl- 
inder. Cams on the shaft successively vibrate the table. 
All shafts are driven from the threshing cylinder by 
means of belts. All moving parts operate simulta- 
neously. 

REEL FOR HARVESTERS.— John C. Lee, Climax, 
Mien. The purpose of this invention is so to construct 
a harvester-reel that the bladea may be given, any da 
sired lateral or horizontal inclination relative to the reel- 
shaft, and may be quickly restored to the usual straight 
position. To this end the reel shaft is made in two tele- 
scopic sections, the exterior section having V-shaped 
slots, one at the front and one at the rear. A sleeve on 
the exterior section has opposite angular slots, the arms 
of one slot being j inclined upwardly from the center 
and the arms of the other slot being inclined downwardly 
from the center. A pin extends from the interior section 
of the shaft into all of the slots. Means are provided for 
operating the sleeve, 

SPRINKLER. -J«HN EyANs, Salt Lake City, Utah. 
This sprinkler is designed to deposit upon plants a liquid 
poison, by which vermin on the plants may be killed. 
The device comprises one or more tanks or reservoirs, 
and a drag- bar for each tank, the bars controlling valved 
outlets from the tanks and being actuated by engagement 
with the plants. 

CULTIVATOR.— William H. Sater, Adams, Ore. 
By means of the present invention, the shovels of a cul- 
tivator may be caused to travel at any desired depth or to 
be carried entirely out of the ground. In the main frame 
a crank-axle is mounted which is provided with wheels. 
Cultivator-shanks, having blades, are carried by the 
frame. Pivotally connected with the main frame by its 
forward end is an auxiliary wheel-supported frame. By 
means of an adjusting lever on the main frame and a 
connection between the lever and the crank-axle the cul- 
tivator-blades may be raised or lowered slightly. By means 
of a second lever, the blades can be carried deeply into the 
soil or raised entirely from engagement with the ground. 



Bicycle Appliances. 

BICYCLE-FRAME.— MosES L. Hall, Knobel, Ark. 
The purpose of this invention is so to construct the seat- 
mast that a perfect spring seat will be obtained, and that 
the distance between the seat and the pedals will remain 
constant. To this end the saddle-post is spring-con- 
trolled, and the spring-controlled crank-hanger at- 
tached to the saddle-post is made movable therewith. 
In order that the chain may be kept tight under all con- 
ditions, the inventor journals the rear wheel of the bicycle 
in.head-blocks moving in the rear forks. Springs guided 
by pins projected from the head-blocks normally pull 
the head-blocks rearwardly and with them the shaft and 
its sprocket-wheel. 

TIRE.-OsKAR E. Nathanson, Copenhagen, Den- 
mark. This invention provides tires for the wheels of 
cycles and other vehicles, which are possessed of the same 
resiliency as pneumatic tires, and which need not be 
inflated, the tires not being affected by puncture. The 
tii-e consists of an inner rigid ring, two additional rings 
outward from the inner ring and at each side thereof, an 
elastic tube mclosing these additional rings and engaging 
the adjacent side of the inner ring, a wooden ring lying 
outside and between the last named rings, being in en- 
gagement with the elastic tube on the side exactly oppo- 
site that engaging the inner ring, and an envelop inclos 
ing all the rings. 



Engineering Improvements. 

ROTARY ENGINE. -Alme^ N. Blazer, Mescal ero. 
New Mexico. The engine forming the subject of the 
present invention has cylinders opening longitudinally 
into one another. Bistone are secured on shafts jour- 



naled in bearings on the cylinder-heads and extend 
beyond the heads to connect with the machinery to be 
driven. The pistons aie mounted to turn in unison with- 
in the cylinders, and are fohned on their peripheries 
with spiral piston-heads running in opposite directions. 
One piston-head fits into the spiral groove formed by 
the piston-head of the other piston. The spiral grooves 
have a long pitch, whereby the use of extra gearing for 
the connection of the piston-heads is avoided. At the 
ends of the cylinders are steam-chests into which open 
the ends of the spiral grooves of the pistons. The steam- 
chests have ports and a rotary reversing valve located 
between a steam -inlet port and an exhaust-port and con- 
trolling the inlet and the exhaust. 

GAS OR OIL ENGINE— Frank S. Mead, Mont- 
real, Canada. In this improved engine, adapted to be 
run either by gaseous or liquid fuel, the gas is fed and 
mixied with fresh ^r a^r entering the working-cham- 
ber of the power-cylinder. The amount of fuel used is 
completely controlled by a governor, according to the 
amount of work to be performed, maintaining at the 
same time a uniform speed under varying conditions of 
load. In most gas engines, the vaporizing chambers are 
placed in the path of the air passing from the air com- 
pression chamber to the power cylinder, and hence do 
not maintain sufficient heat for economy. The inventor 
of this engine places the vaporizing chamber so as to be 
independent of this air passage, the only matter pass- 
ing through the chamber coming from the sprayiLg 
device. 

MECHANISM FOR OVERCOMING DEAD CEN- 
TERS.— Willie H. Johnson, Navasota, Tex. The 
present invention is an improvement upon devices pa- 
tented by the same inventor to overcome dead-centers. 
With the crank-shaft and the reciprocating rod in an 
engine the dead- center mechanism provided by this in- 
ventor is so connected that it will operate alternately 
ab(mt two centers as two levers, and then about one 
center as one lever. Locking devices alternately lock 
the mechanism about its single and double centers. A 
valve-gear is operated by these locking devices to admit 
steam to the cylinder at the dead-center points, thus do- 
ing effective work when the crank is on the dead-center. 



Electrical Improvements. 

UNDERGROUND ELECTRIC RAILWAY.— Charles 
W. Jenkins, Richmond, Va. In the conduit provided 
by the inventor for his railway, a yoke is provided having 
a central post. Hand-hole casings extend from the yoke 
in the direction of the length of the track. An insulating 
side beam spans this casing and a transverse insulating 
beam is supported at its ends by the side beams and the 
slot-plates carried by the yoke. By this arrangement of 
transverse insulators and side beams of wood, the in- 
sulators can be spaced a considerable distance from 
any point of contact with the earth, and thus reduce to a 
minimum the loss of power incident to a more direct con- 
nection. 



Mechanical Devices. 

TRANSPORTATION-APPARATUS. — Norman B. 
Lane, Lane's Mills, Pa. This improved transportation 
apparatus is designed to furnish a kit especially service- 
able in the Klondike regions. In this apparatus are com- 
bined a boat, a sled, a storehouse, a place of abode, and 
a vehicle adapted for use on narrow bridle-paths. The 
apparatus consists essentially of a boat provided with, 
brackets, in which wheels are supported, with runners 
extending along the bottom, and with carrier-bars, so that 
the apparatus can be carried by two men. 

BRICK-CUTTING TABLE. -James C. Stfele, 
Statesville, N. C. This apparatus belongs to that class 
of machines in which the clay is fed in continuous bars 
to the cutting devices. These cutting devices are ope- 
rated from a main shaft having a crank projection. The 
feed of the clay to the cutting devices operates a pulley. 
A pivoted detent is arranged at one end to engage the 
crank-projection of the main shaft. A projection is con- 
nected with the pulley to operate the detent whereby the 
operation of the cutting devices will be controlled by the 
on-feed of the clay bar. The bed-plates which support 
the clay to secure a square, clean cut, are so controlled 
as not to interfere with the movement of the clay over 
the taoie or carriage. 



FREIGHT AND PASSENGER ELEVATOR.-John 
H. Moon, Portland, Ore. The cage of this elevator 
slides in the usual elevator guide beams. Embracing the 
top cage-bar is a clevis. Between the clevis and the bar 
a spring is arranged. A hoisting rope and its pulley are 
attached to this hanger. Links are pivoted on the pulley 
axle, which axle passes through the hanger. Spring- 
levers are connected with the links, and pendent rods and 
slidable blocks have projections to engage the guide 
frame. 

LIFT FOR BINDING-MACHINES. -OLE Johan An- 
DREASON, Copenhagen, Denmark. The new and char- 
acteristic features of this machine consist in the arrange- 
ment of a second carrying belt lying above the common 
carrying belt, and provided with pikes to carry along 
the crop, by which arrangement the crop gathered 
cannot accumulate on the picking-up teeth. The 
teeth are so arranged, each on its revolving arm, that 
the single teeth, independently of oiie another^' can 
follow the varying surface of the ground and, conse- 
quently, always grasp below the crop. Firm, but ad- 
justable guide-wires are placed at the side of and on a 
level with or a little in front of the upper ends of the 
teeth for picking up, between these and the lower carry- 
ing belt. These guide- wires assist in preventing the 
crop from sliding away between the teeth. The belt pre- 
vents the upper ends of the teeth from being squeezed 
when the crop is passing. 

WOOD-EMBOSSING MACHINE.- Alois Kohler, 
New York city. This invention provides an improvement 
in those wood-embossing machines employing a circular 
die to impress a pattern in the wood. The rotary die is 
adjustable in angular position. An endless belt forms 
the work-supporting table, and is composed of connected 
slats having upwardly-projecting knees at one end 
adapted to take the side-thrust, and teeth formed on 
their inner sides. A toothed pinion is mounted to rotate 
in engagement with the teeth of the slats, and is located 
immediately below the die. Bearing bars are placed at 
each end of the slats and overlap the ends and bottom 
sides thereof. 

COMBING MACHINE.— Anthony Gunerman, Hdl 
boken, and George Schacht, Jersey City, N. J. The 
machine forming the subject of this invention is an im- 
provement upon a similar apparatus patented by the 
same inventors. In the present machine a reciprocat- 
ing upper comb is provided, having reversible tooth- 
carrying bars, the teeth of these bars being inclined. A 
lower comb is also provided having tooth-carrying bars 
mounted to rock. The toothed carrying-bars of the 
lower comb may be rocked by the action of the upper 
comb. Locking devices are provided for the toothed 
bars of the lower comb, whereby these toothed bars may 
be held stationary when desired. 

DRILL.— Thomas W. Gray, Peoli, O. In this drill 
a frame is provided that comprises two sections sliding 
one upon the other, one section being provided with 
ratchet teeth. Dogs are mounted in the sections of the 
frame without teeth and are held in engagement with 
the ratchet teeth by means of a spring. These dogs are 
provided with gear-teeth meshing with one another, and 
the shaft of one of the dogs is extended to receive a 
crank. 

REVERSING MECHANISM. - Frank S. Mead, 
Montreal, Canada. The purpose of this invention is to 
provide a reversing mechaijism for propeller-shafts l^y 
means of which the driven shaft may be quickly re- 
versed or released without changing the direction of the 
power-shaft. A.n annular pulley running continuously 
in one direction drives from its inside surface an idle- 
pulley rotatably mounted on a stud and held in one po- 
sition circumferentially relative to the annular pulley. A 
driven -pulley is made movable to engage either the 
driving-pulley or the idle- pulley. 

BRICK-MACHINE ^John Rowb, Sidney, la. This 
brick-machine is provided with a former having sets of 
openings, of which the openings in a succeeding set are 
larger than those in the preceding set. A presser oper- 
ates in conjunction with the former to press the material 
successivoly in layers through the sets of openings into 
the registering compartments of the sanded molds 
Means are provided to bring the sanded molds into posi- 
tion at t^e openings of the former. 



Rallivay Appliances. 

CAR-COUPLING. -^OHN G. Sherrill, Gordon, Tex. 
The car-coupling of this inventor is of the hook-and- 
catch type, the two 'parts being adapted for automatic 
engagement with each other. The coupling has a draw- 
head in which a pusher-bar slides longitudinally and is 
actuated outwardly. A rockable coupling-hook having a 
notch in the circular edge on its flat rear end is pivoted 
on the pusher-bar. A detent-dog is spring-pressed to- 
ward the notch of the coupling- hook. A lever is pivoted 
on the draw- head and is shackled to the detent- dog so 
as to actuate the dog when rocked. An arch-piece on 
the car- body is adapted to hold the lever when rocked, 
to lock or release the coupling-hook. 

RAILWAY SIGNAL. -Jehu D. Bundy and Arthur 
L. Jackson, De Kalb, Tex. This signaling apparatus is 
designed to be attached to locomotive engines and to be 
thrown into action by a detent on the track. -The detent 
is cohtfollea-by'the swit6h. s6 that'M^il the'sVt^itdh W 
opened the signal of the locomotive engine is actuated 
and the engine-driver is informed in time to check the 
train. The apparatus is automatic in its action and will 
therefore be actuated independently of signalmen, thus 
considerably lessening the danger of accidents incident 
to negligence. 



Miscellaneous Inventions. 

CASING OR TUBE ELEVATOR.- -Scott E. Leech 
and George Aslett, Mannington, W. Va. The present 
invention is an improvement in elevating devices for use 
in lifting casing or tubings such as are used in wells. 
The links by which the casing is suspended are readily 
detachable, so that in case one or both such links should 
break, they can be readily removed and another inserted 
in a few moments, thus saving the expense and loss of 
time required to return the device to a repair shop. 

FOLDING-UMBRELLA. — Frank G. Grove and 
Frank E. Stover, Luray, Va. These inventors have pro- 
vided improvements in those collapsible umbrellas hav- 
ing ribs made in sections adapted to slide on one another. 
One of these sections in the present umbrella is free at 
its inner end and curved or deflected at this free end, 
thereby springing into engagement with the other sec- 
tion, whereby the two sections are interlocked. By de- 
pressing or straightening the curved portion, the sections 
may be unlocked. The handle of the umbrella Is made 
in sections which are screw- join ted. A special locking 
device is provided, by means of which the handle-sec- 
tions are prevented from rotating one on the other. 

ATTACHMENT FOR BUOY-CABLES.-Charles 
A. HuTCHiNS, Halifax, Canada. In the vse of floating 
buoys, it frequently happens that changes in the tides 
and winds cause the cable to be fouled either with itself 
or with the bottom, so that the cable is shortened and 
the efl&ciency of the buoy is impaired ; or, in a heavy sea, 
the buoy is liable to part the cable and go adrift. The 
inventor avoids these difficulties by holding the loose 
folds of the cable off the bottom of the body of water 
in which the buoy is nlaced so that the cable is slacked 
off and taken in according to the strain from the buoy. 
The strain in the mooring is also relieved by employing a 
drag against the strain from the floating buoy, so that as 
a heavy sea strikes the buoy, the strain on the cable is 
transmitted first to the drag and thence in a diminished 
degree to the mooring itself. 



Designs. 

SPOON OR SIMILAR ARTICLE. -Austin F. Jack- 
son, Taunton, Mass. The leading feature of this design 
is the arabesque ornamentation of the inner end of the 
handle and the adjacent portion of the bowl or body. 
Another feature is the ornamentation of the outer end 
of the handle The shank or intermediate portion of 
the article Is ribbed and s ightly tapered. 

STAMP. — Joseph Rothschild, New York city. 
This design consists of a base or body from which de- 
pends the character-strip. A handle extends upwardly 
from the middle of the base or body and has a flattened 
portion in a plane approximately parallel to the inner 
face of the base-block. 

Note.— Copies of any of these patents will be furn- 
ished by Munn & Co. for 10 cents each. Please send 
the name of the patentee, title of the invention, and date 
of this paper. 
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line for each i/nsertion ; about eight words to a line. 
Advertisements must be received at publication office 
as early as Thursday momvng to appear in the foUow- 
ing week's issue. 

Marine Iron Works. Chicago. Catalogue free. 

*' U. S." Metal Polish. Indianapolis. Samples free. 

Gasoline Brazing Forge, Turner Brass Works, Chicago. 

Yankee Notions. Waterbury Button Co., Waterb'y, Ct. 

Handle & Spoke Mchy. Ober Lathe Co.,Chagrin Falls.O. 

Schwaab Stamp & Seal Co., Milwaukee. Send for cat'g. 

Small Machine Tools for inventors and experimenters. 
The Garvin Machine Co., Spring and Varick Sts., N. Y. 

FERRACUTE Machine Co., Bridgeton, N. J. Full 
line of Presses, Dies and other Sheet Meta) Machinery. 

Easy Experim'ts of Organic Chemistry. Book by Prof. 
Appleton. 60 cents. Snow & Farnham, Providence, R. I. 
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Single machines or full equipments, by the Defiance 
Machine Works, Defiance, Ohio, U. S. A. 
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Engine is built by the De La Vergne Refrigerating Ma- 
chine Company. Fo( t of East 138th Street, New York. 

The best book for electricians and beginners in elec- 
tricity is " Experimental Sciehce," by Geo. M. Hopkins. 
By mail, f4. Munn & Co., publishers, 361 Broadway, N. Y. 

83^" Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., 361 Broadway 
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expected without remuneration. 

Scientific American Supplements referred 
10 may be had at the office. Price 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

minerals sent for examination should be distinctly 
marked or labeled. 



(7512) J. H., Jr., asks how to produce 
hydrogen and oxygen from water by an electric current, 
also which is the cheapest way to produce hydrogen and 
oxygen. A. The decomposition of water by the elec- 
tric current is fully explained in Sloane's " Electrical Toy 
Making," price $1 by maiL There is a cut of the ap- 
paratus ; so you can easily repeat the experiment. The 
cheapest mode of producing hydrogen is by the action of 
hydrochloric or sulphuric acid on zinc. The cheapest 
way to make oxygen is by heating manganese dioxide 
ana potassium chlorate in a retort. These processes are 
fully described in Remsen's " Chemistry." 

(7513) W. J. L. asks : 1. What fluid ex- 

pands and contracts most by heat and cold ? Have been 
of the opinion that mercury does, as it is used mostly 
for thermometers. A. There are few, if any, sub- 
stances, liquid at ordinary temperatures, which expand 
and contract so little by heat as does mercury. We do 
not kuow what liquid expands most; but ether stands 
very near the head of the list in that respect, expanding 
more than eight times as much as mercury. Mercury is 
used in thermometers because of its high boiling point 
(610° Fah.) and low freezing point (39° I'ab. below zero). 
2. Also kindly inform me if it will expand and contract 
equally as well if inclosed in brass, iron, or other metals 
instead of glass. A. Mercury expands just the same in 
one dish as in another. Its expansion could not be seen 
except in a transparent dish. Mercury cannot be kept in 
brass, copper, lead, zinc, tin and others, since it combines 
with and dissolves them. It can be kept in an iron vessel. 



INDEX OF INVENTIONS 

For which Letters Patent of the 
United States were Granted 

OCTOBER 18, i898, 
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[See note at end of list about copies of these patents.] 



Agricultural boiler, C. Gorton 612,411 

Air brake, automatic, W. G. MacLaughlin 612,778 

Airship, O. L. Smith 612,808 

Almond huUer and separator, D. & H. H. Meth- 

ven 612.744 

Animal trap. J. A. Cooper 612,798 

Anueahug pot, Doulln & Raymond 612,713 

, Auvil, vise, and drill, combined, O. H. Hanson. . . 612,415 
Assurance apparatus, coin freed. Moss & 

Beechey 612,784 

Audiphone, J. Clayton 612,639 

Axle cutter, E. W. & G. E. Maier 612,743 

Axle for cycles or like vehicles, E. B. Killen 612,735 

Axle, wagon, B. F. Horton 612,628 

Baking pan, pastry, M. Epstein 612,803 

Band cutter and feeder, C.; F. Hawkins 612,727 

Barrel cleaner, A. Zinnemann 612,450 

Barrel, knockdown, E. M. Shaeflfer 612,679 

Bearing, ball, P. L. Hussey 612,647 

Bearing mechanism, ball, O. H. Collmer 612,401 

Bearing, roller, W. H. Woodcock 612,472 

Bearing, thrust, E. Carver 612,398 

Bearing, vehicle, J. W. Chambers 612,60;^ 

Bearmgs, separator for ball, J. P. Archdeacon.... 612,390 
Beater machine for opening textile materials, T. 

R. Marsden 612,548 

Bed, folding, P. H. Mellon 612,592 

Beer kegs, air supply and vent device for, F. D. 

E. Manzel 612,591 

Bell, bicycle, C. H.Allen ... 612,387 

Bell, bicycle, S. Allen, Sr 612,388 

Bicycle, C. S. Beebe 612,393 

Bicycle brake, W. H. Crossley 612,403 

Bicycle brake, W.J. Hinkson 612,728 

Bicycle cyclometer attachment, W. L. Shepard.. 612,617 
Bicycle drive and brase mechanism, A. C. Tan- 
ner 612.790 

Bicycle driving mechanism, F. O. Bullis 612,542 

Bicycle governor. J. F. O'Mara 612,755 

Bicycle lamp and parcel holder, W. Howell et al. 612,646 

Bicycle pedal toe clip, C. O. Nelson (reissue) 11,698 

Bicycle propelling mechanism, T. R. Moore 612,568 
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OF-WAIL 

Hon. John D. Long, Secretary of the Navy, 
will tell the thrilling story of our torpedo-boat 
service in an early issue of the 1899 volume of 
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CompanioD 
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weeks of 1898, containing stories by Rudyard Kipling, W. D. Howells, Mary E. Wilkins, and others. 
The 52 issues of the new year will be of rare variety and charm. These are a few of the 
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For Life and Liberty, 
A Boy's Pox- Yard, 
PoUce Spies in Russia, 
How 1 Went to the Mines, 
An Esoteric Pig, 



Good stories for 1699 
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Henry M. Stanley. 

John B. Dunn. 

Poultney Bigelow. 

Bret Harte. 

Florence Converse. 



A Pocketful of Money, 

The Russian Crusoes, 

Fifty Years with a Menagerie, 

In the South, 

A Night in a Box Car, 



W. D. Howells. 

Gen. A. W. Greely. 

Dan Rice. 

T. Nelson Page. 

Hayden Carruth. 
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And The Companion for the 52 weeks of 1899 — a library in itself. E 166 j 
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Bicycle saddle, A. L. Garford 

Bicycle saddle, pneumatic, W. B. Standeford 

Bicycle stand, G. C. Haubs 

Bicycle support, C. Kordenat 

Bicycles, etc., lamp bracket and brake for, J. K. 
Van Brunt 

Bicycles, etc., saddle for, A. J. Leimburg 

Billiard cushion, M. Bensinger 

Binder, temporary, T. Faif er 

Blast furnace. J. W. Nesmith 

Boat detaching device, B. Lobee 

Bolt fastening, expansion. J. Dean 

Bonnet or hat, R. A. Bliss 

Bootjack, J. Anderson 

Boring and turning mill, G. W. Moreton 

Bottle, non-reflllable, P. J. Scharbach 

Bottle stopper. U. L. Rife 

Bottle stopper, E. J. Schindehutte 

Box fastener, J. P. Robertson 

Brick cleaning machine, A. Krause 

Bridges, safety gate for draw, P. Bonus 

Bridle bit, C. H. Shepard 

Bristle dragging machine, A. S. Miles 

Brorainating apparatus, A. De Figaniere 

Broom handle coupling. Thorp & Norraart 

Broom head, J. J. Eck 

Brush cutting machine, Hastings & Scott 

Button, separable, J. E. Hill 

Buttonhole opener, S. F. Hardy 

Cable stopper, R. Simot 

Cake cutting machine, P. D. Harton 

Can opener. R. W. Clarke 

Candlestick, miner's, A. Nissen 

Candy, dish composed of, Mugrauer & Totzauer. 

Car coupling, P. Brown 

Car coupling, J. H. Whitfield.... 

Car coupling, W. D. Widders 

Car door, O. L. Reeves 

Car door, grain, C. J. Jeppfesen 

Car door, grain, S. L. Trueblood 

Car, dumping, C. P. Truesdell 

Car, electric self loading street cleaning, A. J. 
Reynolds 

Car fender, street. G. A. Parmenter 

Car,step, extension, T. Maxon 

Car ventilator and air supplying device, J. C. 
Fleming 

Car wheel, self oiling, S. Watt 

Cars, flexible uncoupling means for railway, G. 
Groobey 

Carbids and metals or alloys, simultaneously pro- 
ducing, H. Aschermann 

Card punching machine, W. Cochran 

Cards, machine for operating on, D. E. Hunter.. . 

Carding machine feeding machine, T. R. Mars- 
den 

Cash register, J. P. Cleal 

Catalytic material, etc., W. H. Porter 

Cell door locking and indicating mechanism, J. 
H. Van Dorn et al 

Chain cover and gear case, revolving, W. E. Gil- 
bert 

Chair. H. B. Banes 

Chair iron, C. C. & F. Trapp.. 

Chairs, ventilated auxiliary seat for, D. H. Van 
Devanter 

Checkrein holder, C. M. Hinsdale 

Chimney top and ventilator, R. Blum 

Chimney top draught regulator, B. B. Lewis 

Churn. W. S. Knox 

Cistern cleaner. G. H. Lynds 

Claw bar, Z. Wigga 

Cleaning device, J. R. Dever.. 



Clothes hanger or press. E. P. McConnell 

Clothes, hat, and display rack, rotary, J. F, 

! Finan 

' Clothes rack, adjustable bracket, A. F. Casey 

Clutch, S, M. Cutter 

Clutch sprocket, Bird & Carroll 

Coat holder. C. Benesh 

Coffee pot, T. S. Hufling 

Coin freed machine, M. Hommel 

Convertible chair, E. L. Thompson 

Coi!yying press, G. F. Ballou 612,391, 

Copying press. A. B. Dick 

Coupling. See Car coupling. Pipe flange coup- 
ling. 

Crane, J. W. Guernsey 

Crank and shaft, combination, P. L. Hussey 

Crate. E. S. Shellhouse 

Crutch tip, O. J. Mason 

Cultivator, planter, and fertilizer distributer, 
combined, C. R. Reid 

Curtain flxture, G. H. Forsyth 

Cuspidor, S. Smyth 

Cutlery handle, J. N. Stanley 

Cutter. See Axle cutter. Band cutter. Rotary 
cutter. 

Cutting machine, rotary, D. S. Clark 

Dental chair head rest, A. W. Browne. 

Dental engine, A. E. Macdonald 

Dental fountain cuspidor, W. N. Avery 

Desk, combination, G. W. Crocker, Jr 

Desulphurizing apparatus, A. De Figaniere 

Digger. See Potato digger. 

Dilator, thermal, J. R. Hamilton 

Discharge openings of receptacles, closing device 
for, L. Hirt 

Display device, sample. M. Steinthal 

Door fastener. C. M. Perrier 

Doors, corner joint for screen, Ayres & Elbel 



612,769 
612,562 
612,663 
612,666 

612,536 

612,546 

612,765 i 

612,563' 

612,754 

612,740 

612,489 

612,796 

612,764 

612,783 

612,574 

612,676 

612,652 

612,572 

612.667 

612,581 

612,440 

612,524 

612,716 

612.685 

612,491 

612,726 

612.498 

612,416 

612,575 

612,773 

612,483 

612,432 

612.806 

612,39ei 

612,469 

612,470 

612,459 

612,420 

612,445 

612,555 

612,789 
612,785 
612,429 

612,643 

612,689 

612,588 

612,694 
612,640 
612,609 

612,566 
612,543 
612,614 



612,5(J4 
612,580 
612,509 

612,620 
612,418 
612,638 
612,547 
612.737 
612,612 
612,600 
612,711 
612,748 

612,718 
612,479 
612,799 
612,453 
612,623 
612,419 
612,729 
612.792 
612,392 
612.408 




Star ^ £?er^ 

...cutting 
I dthao Automatic 
kaillCO Cross feed 
9 and 1 l-inch Swing:. 

New and Original Features 

Se7td for Catalogue B, 
Seneca Falls Mfg. Company, 
695 Water St., Seneca Fal Is, N-Y 

AMERICAN PATENTS. — AN INTER- 

esting and valuable table showing the number of patents 
granted for the various subjects upon which petitions 
nave been filed from the beginning down to December 
31. 1894. Contained in Scientific American Sup- 
plement, No. 100t2. Price 10 cents. To be had at 
this oflBce and from all newsdealers. 



,PCWER3c FOOTI SHAPERS.PLANERS. DRILLS, 
r J^nri-IP'Q MACHINE. SHOP OUTFITS. TOOLS 

li» #^ I niB- 0«' AND SUPPLIES. CATALOGUE FRLL 

SEBASTIAN LATHELCO- 120CULVERTST. CINCINNATI, 0. 



Every kind of 
Tool for 8team, 
GaS) and Water 
Fitters. Every 
Tool has our 
personal sruar- 
antee. We have 
been the Ijead- 

ins: Tool Manufacturers for Fifty Years • • • 
WALWORTH MFC. CO., 

20 Oliver Street, Boston, Mass. 





BARNES' 

New Friction Disk Drill. 

FOR LIGHT WORK. 

Has these Great Advantages: 

The speed can be instantly changed from to 1600 
without stopping or shifting belts. Power applied 
can be graduated to drive, with equal safety, the 
smallest or largest drills within its range— a woDp 
derfui economy in time and great saving in drill 
breakage. Send for catalogue. 

W. F. & JNO. BARNES CO., 
1999 Ruby St., - Bockford, 111^ 



612,413 
612.499 
612,680 
612,428 

612,460 
612.606 
612,578 
612,619 



612.704 
612.660 
612,590 
612,655 
612,486 
612,717 

612.724 

612,627 
612,463 
612,528 
612,452 



SAVE^YOURFUEL 

By using our (stovepipe) RADIATOR 

With its 120 Cross Tubes, 
ONE stove or furnace does the work of 
TWO. Drop postal for proofs from 
prominent men. 

TO INTRODUCE OUR RADIATOR, 
"Where we have no active agent we 
will sell at wholesale price. Writeat 
once. 

ROCHESTER RADIATOR COMPANY, 
82 Furnace St., ROCHESTER, N, Y, 




ROCK DRILLS 

AIR COMPRESSORS 

SIMPLEST. MOST EFFICIENT and DURABLE. 

Crand drill CO. 1 



Send for Catalogue. 



100 Broadway, New York. 



Gas Blast Furnaces 

BAS PRODUCERS 

AND 

PRESSURE BLOWERS. 

For Illustrated Pamphlets^ apply to 

AMERICAN GAS FURNACE CO. 
23 John Street, New York, N. Y. 




Dredge for mining for and saving gold, tin, or 
other metals, combination, S. Crow 

Dredging apparatus, P, H. Mackie 

Ecraseur, J. G. Moscrop 

Egg case, Aj J. Branham..., 

Egg holder, L. W.Woods 

iCle^ctrtc cable switch, A. Norman 

Electric meter, Marks & Green 

Electric meter case, W. D. Marks 

Electric meter or indicator, W. D. Marks 

Electric motors, means for controlling operation 
of, J. D. Ihlder 

Electrode, battery, H. S. Lloyd 

Elevator, C. 1. Hall 

Elevator, G. P. Mansione 

Elevator safety appliance, N. Hiss 

Elevator safety appliance, W. P. Ward 

Elevator safety brake, Brandt & Oertel 

Engine. See Dental engine. Gas engine. Pwotary 
engine. Steam engine. 

Engines, igniter or sparker for gas, oil, or vapor, 
F. W. Canfleld 

Extractor. See Oil extractor. Stump extractor. 
Stump or tree extractor. 

Fabric. See Waterproof fabric. 

Farm gate, M. Bruner 

Farm gate. G. G. Kaiser 

Faucet, measuring, E. Boening 

Fence gate, J. G. Gunvaldson." 

Fences, etc,, machine for weaving wire, A. Coch- 
rane. 

Fender. See Car fender. 

Filter, O. H. & W. M. Jewell 

Finger rings, die for manufacturing, A. H. Fet- 
ting 

Fire escape, Reidy & Naughton 

Fire kindler, C. Phelps 

Fireproof partition. F. 8. Miller 

Fishing tackle swivel, W. Sra all wood 

Fly paper, sticky, W. & H. Thum 

Foods, preparing infant's, W. R. Dodd 

Forging machine, O. C. Burdict 

Fork. See Hay fork. 

Fruit grader, B. H. Wartman 

Funnel, G. B. & J. L.Walker 

Furnace. See Blast furnace. 

Fuse, shell, G. M. Hathaway 

Gage. See Micrometer gage. 

Gage, J. McCorraick 

Gas bracket, swinging. A, J. Haebler. 

Gas burner, R. Scheible 

Gas burner, incandescent, G. W. Chalmers 

Gas burner, safety cap, .1. Olson 

Gas engine, .1. A. Ostenberg 

Gas generator, acetylene. Earl & Roberts 

Gas generator, acetylene, M. H. Kauffman 

Gas generator, acetylene, J . H. Needels 

Gas lighters, manufacture of catalytic, W. H. 
Porter 

Gas, manufacture of, F. L. Slocum 

Gas meter, coin freed prepayment, E. F. Grif- 
fiths 

Gas tip, W. H. Porter 

Gasket, J. A. Bernardi 

Gasometer. R. H. Cullum 

Gate. See Farm gate. Fence gate. 

Generator. See Gas generator. Steam genera- 
tor. 

Glass moulding apparatus, C. A. Tatum 

Governor, steam engine, E. B. Thorburn 

Grader, ditcher, and road and levee builder, S. 
W. Wible 

Grain drill, H. B. Cease 

Grain drill, B. F. Hafer 

Grinding mill, H. Kelly « 

Guano distributer, J. McLarty 

Handle. See Cutlery handle. 

Hanger. See Clothes hanger. 

Harvester, corn, F. L. Weigand 

Hat box, M. A. Etsell 

Hat forming machine, R. J. Lynch 

Hay fork, J. Mueller 

Hay rack, E. Troy 

Hay rake, horse, E. Pridmore 

Heater for water, etc., A. J. Lewkowicz 

Hing^, J. Wood 

Horse power, E. Lambert 

Hose machine, R. T. Burchell 

Hose spray attachment, R, Orford 

Ingots, pouring metal, L. Levy 

Insulation of electric conductor wires, system 
for, J. H. Vail 

Ironing machine. Wing & Norton 

Jack. See Bootjack. Lifting jack. 

Jar closure, J. Schies 

Joint. See Rail joint. Railway rail joint. 

Kiln or oven, C. Malpas 

Knob and indicator, combined door, C. M. Brown 

Knob attachment, G. C. Hughes 

Lamp burner, C. H. Dressel 

Lamp burner, R. J. Wilson 

Lamp, electric arc, Vigreux & Brillie 

Lamp socket, electric. J. E. Criggal 

Lantern, tubular or hurricane, J. H. Schlafly 

Last. G. H. Clark 612,480. 

Ledger, loose leaf, H. G. Razall 

Level, E. G. Smith 

Lid holder and kettle drainer, A. E. Karsner 

Lifting jack, J. T. Haskm 

Liquid dispensing vessel, R. D. & H. C. Beman... 
iContimied on Tpage 286) 



612,706 
612.777 
Hl2,o69 
612.395 
612,473 
612,670 
612,426 
612,427 
612,^81 

612,629 
612,649 
612,722 
612.780 
612,545 
612.599 
612,540 



612,701 



612,514 
612.565 
612,658 
612,456 

612,400 

612,421 

612.7(8 
612.673 
612,(iol 
612, 5! "4 
612,0?)) 
612.t)8G 
612,r;Gl 
612,557 

612,759 
612,510 

612,494 



612,749 
612,772 
612,661 
612,797 
612,613 
612,'; 56 
612,517 
612.648 
612,753 

612,615 
612,462 

612,544 
612,616 
612.394 
612,516 



612.465 
612,443 

612,579 
612,602 
612,721 
612,776 
612,751 



612,537 
612,642 
61«,-425 
612^S!i7 
6l2iS«;^ 
612.5tl 
612.668 
612.471 
612,739 

6i2.:6<; 

612.43 { 
612,610 

612.53.^ 
612.762 

612.678 

612.779 
612.541 
612.730 
612.562 
612.621 
612.556 
612,560 
612.508 
612.481 
612,436 
612,577 
612,422 
612,725 
612,477 
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THE ANDRAE 

DRY BATTERY 

Highest B.M. F. Largest Current. Free from 
Local Action or Deterioration. Greatest Re- 
cuperation. Longest Life. 

$2.00 Per Doz. «*ggD^™ 

|^° Telephone Catalogue No. 11 sent free. 
JULIUS ANDRAE & SONS CO., - MILWAUKEE, WIS. 



My 



. FOI^ 



. "we supply what you wantanyI 



WORKS LIKE A CHARM. 

Perfect satisfaction is experi- 
enced usinff our No. 5, 6 or 9 
Hand Pipe Threading: and 
Cutting Machines. Cranlt or 
ratchet power. Gears housed 
from dust. Chasers set by grad- 
uation to any siae, can be re- 
leased from threading while in ' 
motion, opened to permit pipe 
being cut, and instantly closed. 

la^ Send jor Free Catalogue to 

The Merrell Manufactur- 

ins Co., 301 Curtiss Street, Toledo* Ohio* 




Tools to Fine or Roil Wort 

Tools that are common and Tools that 
ire rare, costly and cheap Tools, and 
bvery other kind of Tool used in any 
trade you will find described and illus- 
trated in MONTGOMERY'S TOOL CAT- 
kLOGUE FOR 1898. A handsome 
book containing 610 pages and copious 
lindex. Pocket size ^x4J^ inches, with 
rounded edges and stitched covers. 
EiVery workshop and factory in the 
country should have one. Sent by 
imail for 25 cents by 
I MONTGOMERY & CO. , 
105 Fulton Street, New York. 




I Bench ^^"^"^^^^ - 
I Levels, u-...— _l-j | 

^ Adjustable, with ground and graduated vials, ac- ^ 
5 curate and very sensitive. Outer tube may be ^ 
^ turned so as to protect glass when not in use. See ^ 
^ owr free li2^^Dage catalogue for prices. THE li. ». ^ 
# STARREiTT CalTBox 13, Athol, Mass., U. 8. A. # 




The Forbes Patent Die 
Stocks for Hand Power 

Ten Inch pipe cut off and threaded 
by one man with ease. 

B^" Send f<yr Catalogue, 

CURTIS & CURTIS, ^o. 66 Hand Machtae 

6 Garden St., Bridgeport, Conn. Range 2ii^ to 6 inch 

NEW BINOCULAR. 

(The Tri^der.) 
Small as an opera glass. More 
powerful than the largest held 
glass. Send for Circulars. 

QUEEN & CO. 

Optical and Scientific Instru- 
ment Works, 

1010 Chestnut Street, 

New York : 59 Fifth Ave. Philadelphia, Pa. 




WOODWORKING MACHINERY. 



For Planing Mills, Carpenters, 
Builders, Furniture, Chair. Vehicle, 
Wheel and Spoke Makers, etc. 

83^ Correspondence Solicited. 
Illustrated 312-page Catalogue free 
to manufacturers and foremen. 

THE ECAN CO. 

327 to 347 West Front Street, 
Cincinnati, Ohio. 



Representative of large Paris firm, having connections 
all over Europe, now here to treat with manufacturers 
of latest machinery, inventions and patented novelties. 
European agency desired. Advertiser would also finance 
export business of manufacturers averse to granting 
foreign credits. Address O. S., Box 773, N. Y. 

If You Want the Best Lathe and Drill 





CHUCKS 




BUT 

WESTCOTT'S 

Strongest 
N Grip, Great- 
' est Capacity 
and Dv/rabil- 
ity. Cheap and Accurate. 
Westcott Chuck Co., Oneida, N. Y., U. S. A. 
Ask for catalogue in English, French, Spanish or German, 
FiKST Prize at Columbian Exposition, 1893. 




NICKEL 

AND 

Electro-Plating 

Apparatus and Materiai. 

THE 

^Hanson &VanWinkle 

Co., 

Newark. N.J. 

« Liberty St., N. Y, 

30 & 32 S. Canal St. 

Chicago. 



The Coburn Patent Trolley Track 

HOUSE DOOR 
HAHCERS^*^ 

The first made with adjustable track. 
The track can be put up in 30 minutes. 

1^" Send for Book. 

The Coburn Trolley Track Mfg. Co., Holyoke, Mass. 




PE:FIANCE: MACHINE WORKS 

DEFIANCEL. OHIO. U.S.A. 

=t-^ BUILDELRS OF ^r^ 

J^^HUB. SPOKE.'^iL 

WHEEL L,BENDING, 

WAGON, CARRIAGE 

X" AND HOOP ^7 

MACHINERY. 



Liquids in sprays, coin controlled apparatus for 

dispensing, A. Abelson 612,654 

Lock case, C. M. Burgess 612,397 

Loom for weaving coir-yarn mats or other 

fabrics, E. Hodder 612,519 

Loom harness motion, J. Hilton 612,645 

Lubricating and cooling apparatus, journal, L. C. 

Witkowski 612,653 

Lubricating device for journal boxes, A. F. War- 
ren 612,447 

Lubricator, King & Kaslinke 612,736 

Lubricator, P. Van Bogaert 612,512 

Match safe, G. O. Bristow 612,699 

Match safe and cigar clipper, combined, T. O. 

Hegff 612,664 

Measuring device, rope, T. & W. H. Coldwell 612,484 

Metal reducing apparatus, J. P. Mertes 612,593 

Meter. See Electric meter. Gas meter. 

Micrometer gage, S. H. Bellows 612,601 

Mill. See Boring and turning mill. Grinding 
mill. Windmill. 

Milling machine, Tyler & Grohmann 612,466 

Milling machines, index head for, C. L. Groh- 
mann 612,412 

Mining powders, composition for preventing 

fumes in, R. Crowe 612,707 

Mixing machme, F. C. Ferris 612,584 

Moulding machine, W. W. Doolittle 612,801 

Moulding machinery, W. W. Doolittle 612,802 

Motion, mechanism for converting, F. C. Thomp- 
son 612, 442 

Motor. See Water motor. 

Music sheet and turning device therefor, A. J. 

Pierce 612,672 

Musical instruments, sectional pneumatic action 

for, J. P. Tirrel 1 612,597 

Napkin ring and holder. D. J. Rhodes 612,529 

Net, leg fly, C. Sandford 612,633 

Nut lock, J. T. Bridges 612,478 

Nut lock, Durbin&Crum 612,490 

Oarlock, J. Dean 612,488 

Oil extractor, H. Ten Winkel 612,791 

Opera chair, folding, O. L. Story 612,634 

Ore concentrator, D. D. Lord 612,742 

Ore separator, centrifugal, J. J. Link 612,603 

Overshoe fastener, A. B. Smith 612,530 

Packing for piston rods, metallic, W. Harbinger 612,493 

Packing for pump pistons, F, Van den Bosch 612,687 

Pan. See Baking pan. Stew pan. 

Pan lid, frying, H. A. Bowers 612,513 

Paper cutting machine, rotary, D. S. Clark 612,703 

Paper pail or vessel, F. N. Aull 612,637 

Paper pulp, revolving screen for, H. L. Kutter. ... 612,424 

Pegging machine, S. M. Cutter 612,487 

Penholders or pencils, holder for, W. Johnston, 

Jr 613,775 

Pencil, F. W. Musson 612,431 

Photographic printing apparatus, pneumatic, A. 

Sch warz 612,550 

Photographic shutter, J. L. Atwater 612,476 

Photographs in relief, apparatus for producing, 

J.C. Oliver 612,504 

Picture frame, F. O. McCnskey 612,747 

Pipe flange coupling, W. M. Gore 612,455 

Pipe wrench, M. BlackweJl 612.454 

Pipe wrench, R. J. Miller 612,525 

Pipes, method of and means for laying submerged, 

E. K. Conover 612,485 

Plant setting implement, J. C. Morris 612.745 

Planter, G. E. Camp 612,624 

Planter, check row corn, R. L. Alexander 612,693 

Planter, corn, J. Roser 612,461 

Planter, corn, L. O. Sonde ..: 612,551 

Planter, potato, W. J. & P. E.Thomas 612,683 

Plaster of Paris casts or forms from moulds, 

making, G. Freret 612,626 

Plow, B. T. Gorman 612,719 

Plow, disk, S. Campbell 612,700 

Plow point, E. L. Troup 612,444 

Plow, sulky, J. & V. Labus 612.738 

Plumber's wiping pad, J. Porsch 612.595 

Pot. See Annealing pot. Coffee pot. Tea or 
coffee pot. 

Potato digger, C. Schoeuef eldt 612,439 

Power. See Horse power. 
Press. See Copying press. 

Pressure regulator, F. A. Daley : 612,800 

Printing presses, etc., gripper for, D. S. Clark 612,705 

Propeller, E. S. Beck. 612,511 

Propeller, G. Sintz 612,618 

Propeller, screw, W. J. Wanless 612.598 

Propelling and steering boats, T. G. Bo wick 612,539 

Propelling mechanism, vessel, A. D. Tyrell 612,534 

Pulp screen, D. R. Davis 612,404, 612,405 

Pulp wood barkers, feed attachment for, A O. 

Lombard " 612,611 

Pump system for circulating refrigerating liquors, 

W. M. Mixer 612,567 

Punch. W. S. How 612,665 

Pyroxylin compound, J. H. Stevens 612,531 

Rack. See Clothes rack. Clothes, hat, and dis- 
play rack. Hay rack. 
Radiator foot rest attachment, G. H. Wood- 
worth ■ 612,763 

Rail joint, T. A. Wakely 612,446 

Railway coupling apparatus, F. Graff 612,607 

Railway, electric, C. H. Myers 612,457 

Railway rail joint, electric, M. Barschall 612,696 

Railway spike, D. R. Wing 612,538 

Railway switch, L. M. Randolph. 612,485 

Railway switch, automatic electrically controlled, 

R. V. Cheatham 612,702 

Railway system, atmospheric, C. Comstock 612,402 

Railway tie plate, S. D. S. Narber 612,752 

Railways, depressible rail system for electrical, 

W. Grunow, J r 612,644 

Rake. See Hay rake. 

Range oven back flue, S. C. Hulbert 612,608 

Refrigeration, apparatus for producing artiflcial, 

E.W.Howell 612,804 

Refrigerator car, E. T. Earl 612,715 

Refrigerator car attachment, A. Copley 612,559 

Register, See Cash register. 
Regulator. See Pressure regulator. 

Riveting machine, hydraulic, M. Rothe 612,507 

Rotary cutter, H. W. Morgan 612,526 

Rotary engine, J. M. Maxwell 612,669 

Rubber glove, C. E, Longden 612,741 

Sash cord guide, J. F, Thompson 612,684 

Sash fastener and door lock, C. A. Pease 612.671 

Saw clamp, A. W. Krieger 612,502 

Saw flling machine, S. Hicks 612,774 

Saw flling machine, T. M. Kenna 612,423 

Saw grinder, band, O. B. Bolton 612,698 

Scale, weighing, W. H. Post 612,505 

Screen. See Pulp screen. 

Screw machine, metal, E. E. Claussen 612,558 

Seed cleaner, W. A. Rice 612,674 

Semisteel, Summers & Barr 612,532 

Separator. See Ore separator. 

Separator, A. R. Penprase 612,650 

Sewing machine, P. Diehl 612,409 

Sewing machine attachments folding work re- 

ceiverfor, M. A. Persons 612,786 

Sewing machine, buttonhole, C. A. Dahl... 612,604, 612,605 

Shackle or link, coupling, O, Klatte 612,501 

Shade, C. V. Wells .^ 612,794 

Shaft, vehicle. R. S. Pickett .■ 612.787 

Shell, high explosive, G. M. Hathaway 612,495, 612,496 

Shoe polisher, G. W. Russell 612,438 

Sieve for flour bolting or scalping machines, 1. C. 

& M. C. Landes 612,522 

Sieve for gyratory bolting and scalping machines, 

L C. & M. C. Landes o 612,521 

Sign, C. A . Jackson 612,500 

Signal apparatus, coin actuated, H. R. Mason 612,782 

Signaling apparatus, electric, W. B. Decrow, 

612,708, 612,709 

Skirt edge protector, W. J. Hay 612,417 

Sled, L. M. & A.G. Anderson 612,475 

Sled propeller, C. H. O. Hamann 612,723 

Smoke shade, smoke bell, etc., T. Creighton 612,582 

Sound deadening wall for buildings, E. H. Kelly.. 612,73;^ 

Sound, tube for transmission of, A. Wiggin 612,761 

Spike, T. A. Deakyne 612.407 

Spittoon, fountain, A. W. Browne 612,659 

Spring support, W. B. Spencer 612,682 

Sprinkling vehicle, A. H. Howland 612,805 

Square, folding, R. W. Jamison 612^,520 

Square, framing, J. H. White 612,690 

Stamp, time, L. Blumenthal 612,697 

Steam engine, J. P. Backman 612,695 

Steam generator, O. Greenhalgh 612,771 

Steam trap, H. C. Mooers 612,430 

Sterilizer, W. M. Decker ,... 612,625 

Stew pan, J. H. Davis 612,406 

Stopper. See Bottle stopper. Cable stopper. 

Stove lid lifter suspending device, B. Anderson. . 612,451 

Street sweeper. Pitman & Maxwell 612,632 

Stud fastener. J. Weiss 612,793 

Stump burner and insect exterminator, V. Rieke. 612,675 

Stump extractor, E. Detwiler 612,662 

Stump or tree extractor, A. Forrer 612,586 

Submarine work apparatus, G. Pino 612.458 

Surgical chair, B.J. Wells 612,760 

Sweeping machine, C. Walkden. , — 612, 

Switch. See Electric cable switch. Railway 
switch. 

Tea or coffee pot. E. M, McDougall 612,7,i0 

Telephone exchange mechanism, H. P. Snow 612.681 

Telescopic structure, T. W. McKenzie. 612.630 

Tent slip, B. Zusi 612,&36 

Thermometer adjusting device, J. H. Herbener.. 612,518 
Thermostat or draught regulator, M. Cantwell 

etal 612,515 

(C9fi(4nti6cl on paoe S87) 



The winding and con- 
necting 




Actual Dynamo Construction 



Taiight by Correspondence. Courses also given in 
Steam, Bridge and Civil Engineering. Directed by well- 
known engineers. Special terms for fall now ofiered. 

B^ Catalogue free. Institute tor Home Studj of 
Engineering, 'Z'iO Seneca HUt OleTeland, Ohio. 
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7,000 Guns in Stock 

We selIv Guns of every reputable 
American and foreign make, and 
give wholesale prices to everybody. 
We carry in stock 

Fishing Tackle and Sporting Goods 

amounting to a quarter of a million ^ 
dollars. We can please the fancy of ^ 
millionaires, or meet the demands , 
of the poorest sportsman and an- , 
gler. Write for prices, or ask us to , 
send you our Sportinj? Goods Cat- 
alogue. We load and sell over 

1,000,000 Hand Loaded Shells a Year 

Ask us to send you our price card 
of hand and machine loaded shells. 
We have 

The largest Gun Repair Shop in America 

We make guns, re-bore, re-stock, ' 
repair — in fact, alter a gun to suit < 
the owner, and guarantee satisfac- ' 
tion. Write for prices. 

nilONTGOMERY WARD & CO. 

Originators of HI to 120 Michigan Ave. 

the Catalogue Business cor. Madison St. .Chicago ' 

MENTION THIS PUBLICATION WHEN WRITING 

>oooooo< 



EDUCATION 
i?"ntrn BY MAIL 



Thousands hava- 
been helped to 
better pay A po- 
sitions through 




JUST WHAT EVERY YOUNG ELECTRICIAN WANTS! 

THE MODEL 

OYNAMO-MOTOR. 

Will Decompose Wa- 
ter, Do Electro Plat- 
ing, Light Incandes- 
cent Lamps, Run 
Machinery, etc. 

ELECTRICAL APPARATUS CO., - ELBRIDGE, N. Y. 




BuildiniTS erected ex* 
pressly for this pur* 
pose at a 
cost of 
$225,000 
Courses of 
Steam, . 

Electrical^ 

Mechanical or Civil En- 
gineering; Chemistry; Mining: 

_ Mechanical and Architectural 

"Dxltfing , ourveying ; Plumbing ^Architecture : Metal 
Pattern Drafting; Prospecting; Bookkeeping ; Short- 
hand; English Branches. 

«i linilTIl ri-ys for a College Education at Home. 
A NlUii I n 45,000 Students and Graduates. 
Olroular FREE. State subject you wish to study. 
THE INTERNATIONAL CORRESPONDENCE SCHOOLS 
Box94S, Scranton, Pa. 



Learni^WatGli Me 

JEWELRY and ENGRAVING. 

Address PARSONS' INSTITUTE, Horological Dept., 

Bradley Polytechnic Institute, PEORIA, ILL. 



Live Steam 

costs money. If wasted for want of 
a good steam trap — means just that 
much profit actually burned up in 
your boiler. Prevent it ? Of course 
you can. Use the ** Heintz *' Steam 
Trap on all outlets ; saves steam, 
allows no waste of hot water. You 
can take a '* Heintz" on thirty days' 
trial — or buy one, use it a year and 
if not satisfied, return the trap — we 
return your money. Did we ever 
return it ? No, never asked to ; but 
it has been our guarantee, and we 
are always ready to meet it. 

Booklet " H" will tell our story 
further, and we would like to send 
you a copy. 

William S. Haines 
Company, 

136SonthFogrthSL 
Philadelphia. 
'The Heintz, thebest, tho' it has imitators'' 




Your Ovyn Circulars 



husiness cards, dodg- 
ers, etc., or let your 
hoy comhine business 
with amusement and 

grint them for you. 
plendid educator for 
youth and great aid to 
husiness men. A full 
line of hand and self- 
inking printing presses 
type and all printing 
supplies. Write for 
Catalogue. J. F. W. 
Dorman Co., 121 B. Fa- 
yette St., Baltimore. 




$5 Printing Press 

Prints your own cards, labels, etc. 
Larger press for circulars or small 
newspaper, $18. Everything easy by 



printed rules sent. 

stamp. KEIiSEY & , 

Factory 4, Meriden, Connecticut. 



Catalogue ft. 

stamp. KEL.SEY & COMPANY 
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SAVES MONEY AND HEALTH ! 

Cortland Howe Ventilating Stove. 

Only Scientific, Practical and Successful 

Heating and Ventilating Stove. It warms 

^the same amount of space with half the fuel 

consumed by a furnace or ordinary stoves, 

brings in fresh, warm air and takes out foul 

air. 4 International awards, 12 medals and 

diplomas, over 30 first premiums. Specified 

. by the U. S.War Dept. Endorsed by Pro- 

^fessors in Yale, Cornell, Michigan, and 

other Universities and Colleges. Over 

26,000 i n use. Send for Circuhir " S. ^ . " 

Cortland Howe Ventilating Stove Co., 

Cortland, N. Y. 



^8u USE GRINDSTONES P 

If so, we can suppiy you. All sizes 
mounted and unmounted, always 
kept in stock. Remember, we make a 
specialtyof selecting stones for all spe- 
cial purposes. S^" Ash for -catalogue 

The CliEVELiAND STONE CO. 

2d Floor, Wllshire, Cleveland, 0. 



SAVE ONE-HALF YOUR OIL BILL 
by using the Liackawanna Grease Cups. 

Economical Feed, Uniform Pressure, Absolutely 
Clean, No Oiled Timbers. No Dancer of Fire, Noq 
Dripping, Save Cotton Waste. IW Send for iMm. J 
Catalogue and Prices. Liackani'anna liubri-u! 
eating Co., 1216 Capouse Ave., Scranton, Pa. 





G BOX METAL. 

I Composition Wire Belt Lacing 

^T Made in 4 -.^^j^^^-m, — r. "-^ 

Jj foi^circuUir NWWfWWWt 

R and prices. '—^ - ^ - - - ■ ■ ~ 

=. J. M. HAYDEN & CO., Mfrs. 
b 60 Pearl St., Grand Rapids.Mich. 




BRASS BAND 

Instruments, Drums, Uniforms, Equip- 
ments for Bands and Drum Corps. Low- 
est prices ever quoted. Fine Cataloe, 400 
Illustrations, mailed free; it gives Band 
Music & Instructions for Amateur Bands. 
LYON&HEALY 98 Adams St..:;hicaaa 
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Hammer Dry Plates. 

Absolutely Uniform and Clean. 

For the Hand Camera and Professional. 




- TRADE MARK- 
NO FRIIiLING IN HOT WEATHER. 

Sold hy all dealers. Send for Hammer^s Little Book. 

Hammer Dry Plate Co., St. Louis, Mo. 




THE BERKEFELD FILTER 

The Standard of the World. 
The only filter removing typhoid 
and cholera bacilli from the 
water. Tested and recommended 
by Bacteriologists all over the 
world. The greatest invention inthe fil- 
ter technic during the last ten years. 




The filter gives water in small and large 

aiantities according to the sizes. Easily 
eaned, filter cylinders sterilized by 



ibollintf in water. Send for circulars to 
BERKEFELD FILTER CO., 
4 Cedar Street, New York. 



By GEO. M. HOPKINS. 

20th Edition Revised and Enlarged. 

914 Pages, 820 Illustrations. 
Price $4.00 in cloth; $5.00 in half morocco, postpaid 

This is a book full 
of interest and value 
for Teachers^ Stu- 
dents, and others 
who desire to impart 
or obtain a practical 
knowledge of Phys- 
ics. This splendid 
work gives young 
and old something 
worthy of thought. 
It has influenced 
thousands of men in 
the choice of a career. 
It will give anyone, 
young or old, infor- 
mation that will en- 
able him to compre- 
hend the great im- 
provements of the 
day. It furnishes 
suggestions for hours of instructive recreation. 

Send for large Illustrated Circular 
and complete Table of Contents. 

MUNN & Co., Publishers, 

Office of the SCIENTIFIC AMERICAN. 
361 BROADWAY, NEW YORK. 





PIERCE VAPOR LAUNCHES ^Ve^et^ 

$1 50 AND Up. 14 Ft. FISHING LAUNCH. 
STATIONARY AND PUMPING ENGINES. 

|y Send for Catalogue Stating Size. 
PIERCE ENGINE COMPANY, 17 N. 




17th Street. RACINE WIS. 



